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1. ITosicHuTeIbHAS 3aMIUCKA

Pabouas mporpamma 1o npeamery «Xumus. YTIIyOJICHHBIH YpOBEHBY pa3paboTaHa /st 00yueHUs
yaamuxcs 10-11 kmaccoB ['OY «KPJI mpu CI'Y» B cOOTBeTCTBHH €:

o @ecnepanbHBIM  TOCYAAPCTBCHHBIM  00pa30oBaTENbHBIM  CTAHIAAPTOM  CPEIHEro OOIIEero
o0Opa3oBaHMs, YTBEPKIAEHHBIM MPUKa30M MUHHUCTEpCTBA 00pa3oBaHus u Hayku PD ot 17 mas
2012 r. N 413 (¢ u3MEHCHHUSIMH);

Ha OCHOBE:

= TpeboBanuii K pe3yabTaTaM OCBOEHHS OCHOBHOI 00pa3oBaTeNbHONW MPOTPaMMBI CPETHETO
o6mero obpazosanus ['OY «KPJI mpu CI'Y».

¢ yuérom:

= Meroanyeckoro mocobus k yuebuuky B. B. Epémuna, H. E. Ky3pmenko, B. U Tepennna u np.
«Xumus. Yriyonéuueiii yposenby. 10 knace / B. B. Epémun, A. A. JIposnos, Y. B. Epémuna, B. W.
Maxonuna, O. 0. Cumonosa, D. 0. Kepumos. — M. : Ipoda, 2018;

= Meroanyeckoro nocodbus k yueOnuky B. B. Epémuna, H. E. Ky3pmenko, A. A. /IposnoBa u mip.
«Xumus. Yriyonéuueiii yposeHby. 11 kaace / B. B. Epémun, A. A. JIposnos, Y. B. Epémuna, H. B.
Bonxkoga, H. B. ®upcrona, 2. 0. Kepumos. — M. : JIpoda, 2018.

Hacrosimast mporpamMma COCTaBJ€HAa € Y4e€TOM OSTHOKYJIBTYpHOU cocraBismoniei (mamee IxC)
peam3yeTcsi B COOTBETCTBUH C HHCTPYKTUBHBIM MTUCHMOM Y TIPaBIICHUS 110 HA30PY M KOHTPOJIO B cdepe
obOpa3oBarmss MuHunctepctBa oOpasoBamms PK Ne 03-05/1 or 11.03.2014r. «O peanmzanuun
STHOKYJIBTYPHOM COCTaBISIONICH CoJepaHUs 00pa3oBaHHMsS MpOrpaMM OOIIEro  0Opa3OBaHWUS.
DTHOKYIBTYpHAsI COCTABJISIONIAS] PEATN3yeTCsl B BUJE TUAAKTHUSCKUX SAMHUII, BKIFOUSHHBIX B Pa3/IeIbl

nporpaMmsl it 10-11 knaccoB, u npeanonaracT MOHUMaHUE B3aMMOCBSI3H XHMHUH C TEPPUTOPHATEHBIM
pacronoxenueM Pecmybnukum Komu, e€ mnpupomHbIMH pecypcaMu, OEpeXHBIM OTHOIIEHHEM K
OKpY’KalolleMy MHPY U COOCTBEHHOMY 370poBbI0. Peanmzanusi OxC ocymecTBIsSIETCs 3a CYET aHau3a
JAHHBIX O TOJIE3HBIX McKonaeMbix Pecnyonukn Komu u ciocobax mux nepepaboTkd, 00 0CBOSHHUST HOBBIX
MECTOPOXKACHUH, IpoliieMax 3arpsiI3HEHUS OKpY>KaroIIel cpesibl U €€ 3aIluThl.

Cooepoicanue smuoxynomyprou cocmasnsioujeti (OxC) 6 npoepamme 6bl0eneHO KYPCUBOM.

Hacrosimas pabovas nporpamma y4eOHOTO TpeJMeTa peatn3yeTcsi ¢ UCIOIb30BaHUEM YIeOHHKOB
uis  o0meoOpa3oBaTeNbHBIX — OpraHu3anuii, Bxomdmux B DenepanbHbll MepeyeHb Y4EOHMKOB,
PEKOMEHIOBaHHBIX (IOMYIIEHHBIX) MUHUCTEpCTBOM 00pa3oBaHus U Hayku Poccuiickoit deaeparium. .

=  Epemun B. B. Xumus. Yriaybneunsiidi yposens. 10 knace. / B.B. Epemun, H.E. Ky3pmenko,
B.N. Tepenun, A.A. [Ipo3nos, B.B. Jlyaun; on pen. B.B. Jlynuna. — 6-e uzn., nepepad. — M.: JIpoda.

=  Epemun B. B. Xumus. Yrinyonennsiii ypoBens. 11 kmace. / B.B. Epemun, H.E. Ky3bmeHko,
B.1. Tepenun, A.A. [Ipo3nos, B.B. Jlyaun; on pex. B.B. Jlynuna. — 6-e uzn., nepepad. — M.: JIpoda.

Mecmo yuebnozo npeomema 6 yuebnom niame

B cootBercTBHM ¢ TpeOoBaHusMu PenepanbHOro rocyAapcTBEHHOI0 00pa30BaTeIbHOTO CTaHAapTa
cpeaHero obmero 00pa3oBaHHus HOPMAaTHUBHBIN CPOK U3YUEHUS MPEeIMETa «XUMH» HA YPOBHE OCHOBHOTO
o0rmiero obOpasopanus (yriyOlE€HHBIH ypOBEHB) COCTABIIICT JBa rojaa. Bcero Ha u3ydeHue mnpeaMera
orBogutcs 210 gacos. B Tom uncne B 10 knacce Tpu yaca B Henemo - 108 4., B 11 xnacce (3 v/4) — 102
4., ¢ yY4ETOM TOTO, UTO y4eOHbIi roy B 10 xinacce miurcs 36 yueOHbBIX Henenb, B 11 kinacce - 34 yueOHbIe
HeZeIH.

2. [lnanupyemble pe3yabTaThl OCBOCHHUS Y4eOHOI0 mpeaMeTa « XuMHsI»

JINYHOCTHLIMH Pe3YJbTATAMH OCBOCHHUS BBIMTYCKHUKAMHU IPOTPAMMBbI 10 XMMHUHU YI1yOJICHHOTO
YPOBHSI CpEIHEro o0Iero 00pa3oBaHus SBISIFOTCS:

1) B LIEHHOCTHO-OPHEHTAIIMOHHON c(epe — YyBCTBO T'OPAOCTH 32 POCCHUHCKYI) XHMHYECKYIO
HAyKy, TyMaHU3M, IIeJICYCTPEMJICHHOCTh, BOCIIMTAHHUE OTBETCTBCHHOTO OTHOIIEHUS K MPHPO/IE,
OCO3HaHUE HEOOXOIMMOCTH 3aIUThI OKPYKAFOIIEH CPEeIbl, CTPEMIICHHUE K 3[I0POBOMY 00pa3y KU3HU;

2) B TpyAOBOU cdepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOpY ManbHEHIIeH 00pa3oBaTeILHON WITH
po(heCCUOHANTBHON TPACKTOPHH;


Химия.%20Углубленный%20уровень.%2010%20класс.%20Методическое%20пособие.pdf
Химия.%20Углубленный%20уровень.%2010%20класс.%20Методическое%20пособие.pdf
Химия.%20Углубленный%20уровень.%2010%20класс.%20Методическое%20пособие.pdf
Химия.%20Углубленный%20уровень.%2011%20класс.%20Методическое%20пособие.pdf
Химия.%20Углубленный%20уровень.%2011%20класс.%20Методическое%20пособие.pdf
Химия.%20Углубленный%20уровень.%2011%20класс.%20Методическое%20пособие.pdf

3) B mo3HaBaTe/IbHOW (KOTHUTHBHOH, MHTEJUIEKTYaJIbHOHM) cepe — yMEHHE YIPaBIsATh CBOCH
MO3HABATENFHOU AEATEIHHOCTHIO.

MeTanpeaMeTHBIMH pe3yJbTaTamu OCBOCHUS BBIITYCKHUKAMH MPOTrPaMMBbI 1o
XUMHH YTIIYOJIEHHOTO YPOBHSI CPEIHETO O0IIero o0pa3oBaHusl SBISIOTCS:

1) ucnonp3oBaHHE YMEHUN W HABBIKOB pA3IWYHBIX BUJOB IO3HABATEIBHOM NEATEIBLHOCTH,
MPUMEHECHUU OCHOBHBIX METOJIOB MTO3HAHMsI (CUCTEMHO-HH(DOPMAIIMOHHBIN aHAIN3, MOICIUPOBAHKE) IS
M3YYEHUS Pa3IMIHBIX CTOPOH OKPY>KAOIIEeH TeHCTBUTETFHOCTH;

2) MCIIOJIb30BaHUE OCHOBHBIX MHTEJUICKTYAJILHBIX OTEpalyii: (opMyITUpOBaHUE TUTIOTE3, aHAIHU3 U
CHHTE3, CpaBHEHHE, 0000IIeHNe, CHCTeMaTH3aIlHsl, BEISIBICHNE IPUINHHO-CIIEICTBEHHBIX CBSI3€H, TIOMCK
aHaJIOTOB;

3) yMEHUE TeHEPUPOBATh UJICH U ONIPEIEISTh CPEACTBA, HEOOXOAUMBIC JIJIS MX PealIU3alliu;

4) ymMeHHe ONpeNeNsaTh MeIN W 3aJa4d ACSTEeIHHOCTH, BHIOMpATh CPENICTBA peaTH3alud UEeNd U
MPUMEHSAThH UX Ha MPAKTHUKE;

5) HWCIoNB30BaHWE PA3MUYHBIX WMCTOYHUKOB JUIA TONYYCHHS XUMHUYECKOH WH(pOpMAIIWH,
MMOHUMaHHUE 3aBUCUMOCTH COJIEPKaHUSA M (OPMBI TIPENICTABICHNS HHPOPMAINH OT Iiefiell KOMMYHUKAITUU
U ajipecara.

B o6macTi mpeaMeTHBIX Pe3yIbTaTOB BHITYCKHUK HA YIJIY0JEHHOM YPOBHE HAYYHTCS:

—  pacKpbIBaTh Ha MPUMEPAX POJIb XUMHUH B ((OPMUPOBAHUHM COBPEMEHHON HAyYHON KapTHHBI
MHpa U B IPAKTUYECKOM JAEATEILHOCTH YETIOBEKA, B3aUMOCBSI3b MEXKy XUMUEH U JPYTHMH
€CTeCTBEeHHBIMH HAayKaMH,

— WUIIOCTPUPOBATh HA MPUMEPaxX CTAHOBICHHUE W HBOJIIOIUIO OPraHUYECKON XHMHUU Kak
HayK{ Ha Pa3IMYHBIX UCTOPUUYECKUX DTAIaX €€ Pa3BUTHSI;

— yCTaHaBIUBAaTh MPUYUHHO-CIEICTBEHHBIE CBS3M MEXIY CTPOSHHEM aTOMOB XHMHYECKHX
AJIEMEHTOB W TEPUOJWYECKUM H3MEHEHHEM CBOWCTB XWMHYECKHX DJEMEHTOB W UX
COCIMHEHHI B COOTBETCTBUU C TIOJIOKEHHEM XMMHUYECKHX DJIEMEHTOB B IMEPHOAMYECKOM
CHUCTEME;

— aHaNM3MpPOBaTh COCTAB, CTPOCHUE M CBOMCTBA BEIIECTB, MPUMEHSS MOJI0KESHHS OCHOBHBIX
XUMHYECKAX  TEOpUH:  XHMHUYECKOTO  CTPOSHHS  OpraHHUYeCKWX  COEIWHEHUI
A.M. bytiepoBa, CTpO€HHUS aTOMa, XUMHUYECKOU CBSI3HU, IIEKTPOIUTHICCKON TUCCOITHAITTT
KHCIIOT ¥ OCHOBaHMI{; yCTaHABIINBAThH MTPHYUHHO-CIIEJCTBEHHBIE CBSI3U MEXITy CBOWCTBAMHU
BEII[ECTBA U €r0 COCTABOM, U CTPOCHUEM;

— TPUMEHSITH TPaBWIA CHCTEMATHUECKOW MEXKIyHAPOIHONW HOMEHKJIATYphl KaK CpPEICTBa
pasiuueHus U UACHTU(UKAINY BEIIECTB 10 UX COCTABY U CTPOCHHUIO;

—  COCTaBIISITh MOJIEKYJISIDHBIE W CTPYKTYpPHBIE (hOPMYIIBI HEOPTaHUYECKUX U OPraHHYECKUX
BEIIECTB KaK HOCHUTeNed WH(OpMAIMd O CTPOCHUHM BEIIECTBA, €r0 CBONCTBAX |
MPUHAICKHOCTH K ONIPEICIICHHOMY KJIACCY COSTUHEHUIA;

— OOBACHATH TPUPOAY U CIOCOOBI 00pa3oBaHMUS XHMHYECKOW CBS3M: KOBaJCHTHOM
(ToNsApHO#, HETIONSAPHON ), HOHHOH, METAJUTMYECKOM, BOJOPOIHON — C IIEIIBI0 ONPE/IeIICHUS
XUMUYIECKON aKTUBHOCTH BEIIIECCTB;

—  XapakTepu30BaTh (PU3MUECKHE CBOWCTBA HEOPTaHWYECKMX W OPraHWYEeCKHX BEIIEeCTB U
yCTaHaBIUBAaTh 3aBUCUMOCTh (DM3MUYECKUX CBOWCTB BEIIECTB OT THIA KPHCTALTUYCCKOH
pEIeTKH;

—  XapakTepu30BaTh 3aKOHOMEPHOCTH B U3MEHECHUU XMMHUYECKUX CBOMCTB MPOCTHIX BEILIECTB,
BOJOPOJHBIX COCAUHEHUH, BHICIIUX OKCUIOB U TUIPOKCUIIOB;

—  [PUBOJIUTH MPUMEPHI XMMHUYECKUX PEAKIIMH, PACKPBHIBAIOIINX XapaKTEPHbIE XUMHUYECKUE
CBOICTBa HEOPTraHMYECKUX M OPraHMYECKHUX BEIIECTB M3YYEHHBIX KIACCOB C IEBI0 WX
UACHTU(OUKAIINN U OOBSICHEHUS 00JIACTH MPUMCHEHUS;



OTIPEIeNATh MEXaHW3M pEeaKIWd B 3aBHUCHMOCTH OT YCIIOBHHA NPOBENEHHUS PEaKINH |
MPOTHO3UPOBATh BO3MOXKHOCTH IPOTEKAaHWS XHMHYECKHUX pPEaKIMii Ha OCHOBE THIA
XUMHYECKOH CBSI3U M aKTUBHOCTH PEAareHTOB;

YCTaHaBIIUBATh 3aBUCHMOCTh PEAKI[MOHHOW CIHOCOOHOCTH OPraHUYEeCKHX COCJAMHEHUH OT
XapakTepa B3aMMHOTO BIHUSHHS aTOMOB B MOJICKyJaX C IEJBI0 MPOTHO3UPOBAHUS
MPOAYKTOB PEAKIIHH;

YCTaHaBIUBATh 3aBUCUMOCTh CKOPOCTH XMMHUYECKOH pEaKliu U CMEIICHUS] XUMHUYSCKOTO
paBHOBECHUS OT Pa3IMYHBIX (AKTOPOB C IEIBID ONPEACICHHS ONTUMAIBHBIX YCIOBHIM
MPOTEKAHUS XUMUIECKHIX TPOIIECCOB;

YCTaHABIIUBATh I'EHETHUECKYIO CBSI3b MEXKJY KJIaCCaMU HEOPraHUYECKHUX M OPraHHMYECKUX
BEIICCTB JUIsi 00OOCHOBAaHUS MPUHIIUIHAILHOW BO3MOXKHOCTU TOJMYyUYCHHS] HEOPraHHUECKUX
Y OPTaHWYECKIX COSAMHEHUH 3aJaHHOTO COCTaBa U CTPOCHUS;

noJ0UpaTh pearcHThl, YCJIOBHS W ONPEACISTh NPOAYKTHI PEaKUuil, MO3BOJISIONIHX
peayin3oBaTh J1TA0OPATOPHBIC M IMPOMBIINUICHHBIC CHOCOOBI MMOJNyYEHHUS BaKHEHIINUX
HEOPraHWYECKNX U OPTaHUYECKHUX BEIIECTB;

OTIPEZICTIATh XapaKTep Cpenbl B pe3yibTaTe THAPOIN3a HEOPTaHWYECKNX W OPTaHHYECKUX
BCHICCTB U NPUBOAUTH IMPUMEPLI THAPOJIM3a BCUICCTB B HOBCC}IHGBHOﬁ KHM3HHU YCJIIOBCKaA,
6I/IOJIOFI/I‘ICCKI/IX O6MCHHI>IX mponeccax u MpOMBIIIIIICHHOCTH,

MPUBOAUTh TPUMEPHl  OKUCIHTEIHHO-BOCCTAHOBUTENBHBIX pEaknuidi B  MPUPOJE,
MTPOM3BOICTBEHHBIX MPOIIECCaX U )KU3HENEATEIIEHOCTA OPTaHU3MOB;

O6OCHOBI>IB3TI> IMMPAKTUYCCKOC HCIIOJIB30BAHUC HCOPTaHUYCCKHUX W OPraHUYCCKUX BCUICCTB
Y MX peakiuii B MPOMBIIIJICHHOCTH U OBITY;

BBITIOHITh XUMHYECKUH IKCTIEPUMEHT I10 PACTIO3HABAHUIO U TIONYYSHHUIO HEOPraHMIECKUX
W OpPraHWYECKUX BEIIECTB, OTHOCAIIMXCA K pa3lMYHBIM KJIaccaM COCJUHEHHH, B
COOTBCTCTBUM C TIIpaBWJIaMHU W TIpUCMaMMU 6630HaCHOfI pa6OTBI C XUMHYECCKHMU
BEIIECTBAMH U JIA00OPATOPHBIM 000PYIOBaHUEM;

MPOBOJIMTH PAcYEThl HA OCHOBE XMMUYECKUX (POPMYI M YpaBHEHHI PEaKINii: HAXOXKICHHE
MOJIEKYJISPHOU (hOPMYJIbI OPTraHMYECKOTO BEIIECTRA 10 €r0 IJIOTHOCTH U MaCCOBBIM JIOJISIM
AJIEMEHTOB, BXOJSIIUX B €r0 COCTaB, WM IO TPOIYKTaM CrOPaHHsS;, pacueThl MacCOBOM
JTONTN (MAacChl) XMMUYECKOTO COEIUHEHHsI B CMECH; pacyeThl Macchl (00beMa, KOIMYEeCTBa
BEIIECTBA) POJAYKTOB PEaKIIUH, €CIH OJHO M3 BEIIECTB JaHO B U30BITKE (MMEET PUMECH);
pacdeTsl MacCcOBOW I OOBEMHOW JIONM BBIXOJA MPOIYKTa PEaKIUd OT TEOPETUYECKHU
BO3MOJXKHOT'O; pacyeThl TEIUIOBOro 3¢ (heKTa peakivu; pPacyeThl OOBEMHBIX OTHOIICHHI
ra3oB INPH XUMHUYECKUX PEAKIMsIX; pacdyeThl Macchl (00beMa, KOJMYECTBA BEIIECTBA)
MPOAYKTa PEaKIUH, eCAW OJHO W3 BEIIECTB JaHO B BHUJEC PAcCTBOpa C ONPEACICHHON
MAacCOBOM J10JIEH PaCTBOPEHHOTO BEILIECTBA;

WCIIOJIb30BaTh METO/IbI HAYYHOTO TMIO3HAHUS: aHAIIN3, CHHTE3, MOICTUPOBAHIE XUMHUECKUX
MIPOIIECCOB U SIBJICHWH — IMPH PEIICHUH Y4eOHO-MCCIEA0BATENbCKUX 33/1a4 110 U3YYCHUIO
CBOMCTB, CLIOCOOOB MOJIYUYCHHS U PacliO3HABAHMS OPraHMYECKUX BEIICCTB;

BIIQJICTh TpaBUJIaMH 0€301acCHOTO OOpalleHusi C EAKUMH, TOPIOYMMU W TOKCHYHBIMU
BEIIECTBAMHU, CPEACTBAMU OBITOBOI XUMUH,

OCYILIECTBIIATh TIOMCK XMMHYECKOW WH(opMaIMu 1Mo Ha3BaHWSIM, HJICHTU(PHKATOpPaM,
CTPYKTYPHBIM ()OpPMYJIaM BEUIECTB;

KPUTHYECKU OIICHUBATh M HHTEPIIPETHPOBATh XUMHUUYECKYI0 HH()OPMAIIHIO, COEPKAILYFOCS
B COOOINEHUSX CPEICTB MaccoBo wuH(popManuu, pecypcax VHTepHEeTa, Hay4HO-
MIOMYJIAPHBIX CTaThsIX C TOYKHA 3PCHHUS C€CTECTBEHHO-HAYYHOW KOPPEKTHOCTH B IICIIAX
BBISIBIICHHSI ONTMOOYHBIX CYXJICHHN 1 (HOPMHUPOBAHUS COOCTBEHHOW TIO3HITUH;



— YCTaHaBJIMBATh B3aUMOCBS3H MEXIY (aKTaMH M TEOpUeH, NPUYUHOW U CIEACTBHEM IIPH
aHaNM3e MPOOJEMHBIX CHTyallMii W OOOCHOBAaHWM TNPUHMMAaEeMBIX PELICHHH Ha OCHOBE
XUMHYCCKHUX 3HAHWI;

— TPEACTaBIATH MYTH PEIICHHUs TIOOANBHBIX MPOOJIEM, CTOSAIMX TMEpes YeTOBEUYECTBOM, H
NEPCHEKTUBHBIX HANpaBICHUHA pa3BUTHA XUMHUYECKHMX TEXHOJOTHH, B TOM 4YHCIE
TEXHOJIOTHH  COBPEMEHHBIX  MAaTepHAIOB C  Pa3IMYHOM  (PyHKIMOHAIBHOCTHIO,
BO300OHOBIIIEMBIX HMCTOYHUKOB CBHIPbS, MEPEPabOTKH W YTHIM3ALHUW NPOMBIIUICHHBIX H
OBITOBBIX OTXOIOB.

BoinyckHHK Ha yriy0JeHHOM YPOBHE MOJYYHMT BO3MOKHOCTh HAYUHTHCH:

—  Qopmynupoeams yenv uccie008anus, Gbl08USAMb U NPOSEPAMb IKCNEPUMEHMATLHO
eunomesvl 0 XUMUYECKUX CBOUCMBAX Geuyecms HA OCHO8e UX COCMABA U CMPOEHUs, UX
CROCOOHOCMU 8CMYNAMb 8 XUMUYECKUe peakyuu, o xapakmepe u npoOyKmax paziuyHbixX
XUMUYECKUX peakyuil,

—  CaMOCMOAMENbHO  NAAHUPOBAMb U NPOBOOUMb  XUMUYECKUe  IKCNepUMEHmbl ¢
cobnrodeHueM npasuil  6e30nacHol  pabomvl ¢ eujecmeamu U  1AOOPAMOPHLIM
obopydosanuem;

—  UHmMepnpemupo8amsv OaHHblE 0 COCMABe U CMPOEHUU Beujecms, NOIYUEeHHble ¢ NOMOUWbIO
COBPEMEHHBIX PUBUKO-XUMULECKUX MEMO08;

—  Onucel8amb COCMosAHUE JJeKMPOHA 6 amoMe HA OCHOBE COBPEMEHHBIX KBAHMOBO-
MexXaHuyeckux npeoCmasieHuii. 0 CmpoeHuu amoma O O0OBACHeHUs pe3YTbmamos
CNEKMPANbHO20 AHAIU3A BEUWECTNG,

—  Xapakmepuzoeamsv  poib  A30MOCOOEPHCAWUX — 2eMEPOYUKTULECKUX — COCOUHEHU U
HYKIIeUHOBBIX KUCIOM KAK 8AACHEUUUX OUONIOSUYECKU AKMUBHBIX GeLeCcms;

—  NPOCHO3UPOBAMb  BO3MOMCHOCMb — NPOMEKAHUS  OKUCIUMENbHO-80CCMANOBUMENbHBIX
Peaxyuil, 1excaujux 8 0OCHO8e NPUPOOHBIX U NPOU3BOO0CNEEHHBIX NPOYECCO8.

3. Conep:xkanue y4eOHOro npeamera « XuMms»
10 KJIACC

Tema 1. Ilosmopenue u y2nyonenue 3HaHU

ATOMHO-MOJIEKYJISIpHOE yueHHe. BemiecTBa MOJEKYISIPHOIO U HEMOJEKYJSIPHOIO CTPOECHUS.
KadecTBeHHBIH U KOJIMYECTBEHHBIN COCTaB BellecTBA. MoJsipHas M OTHOCUTENIbHAS MOJICKYJISIPHAS MACChI
BelecTBa. MosbHAs JOJISI 1 MaccoBasl JIOJIS DJIEMEHTA B BEIIECTBE.

Crpoenue atoma. M3oTtomel. AToMHast opoutanb. Pactipenenenne 31eKTPOHOB 110 SHEPTeTUIECKIM
YPOBHSIM B COOTBETCTBHH C MPUHITUIIOM HAaUMEHBIEH SHEPTHUH, TIPaBIIIOM XyHAa U nmpuHioM [laymm.
DnekTpoHHast KoHUrypanus atoma. Knaccuukarus XUMHYECKUX 3JIEMEHTOB (S-, p-, d-, f-amemenTh!).
Banentnsie snektponsl. llepuogmdeckuit 3akoH. dopmynupoBka 3aKOHA B CBETE€ COBPEMEHHBIX
MIPEICTABIICHUNA O CTPOCHHUU aToMa. MUPOBO33peHUECKOe U HaydHOe 3HaueHue [leproamaeckoro 3akoHa
H. W. MenneneeBa. Pamuyc aroma. 3aKOHOMEPHOCTM B HM3MEHEHHMHM CBOWCTB NPOCTHIX BELIECTB,
BOJIOPOJIHBIX COSAMHEHUH, BRICIITMX OKCHIOB M TUAPOKCUIOB B TIEPHOaX U TPyIIIaxX.

DIEKTPOOTPULATEIBHOCTh. XUMHUUECKas CBS3b. DIEKTPOHHAS MPUPOAA XUMUYECKOM CBsI3U. Bubl
XUMHYECKOH cBsi3u. MoHHast cBsi3b. KoBanieHTHAs HENONspHAs U TOJspHAs CBsi3b. OOMEHHBIN W JOHOPHO-
aKIICNITOPHBIA MEXaHU3Mbl O00pa30BaHMs KOBAJICHTHOW MOJSIPHOW CBsI3U. ['eoMeTpust MOJIEKYJIbL.
Meramnuueckas cBsizb. BomopoaHas cBsizb. ArperaTtHble COCTOSIHUSI BelIeCTBa. TUIbl KPUCTAILITUYECKUX
pEIIEeTOK: aTOMHAasI, MOJICKYJISIpHAsl, HOHHAS, METATHIECKASL.

Pacuetsl mo ¢opmyiam ¥ ypaBHEHUsSM peakiiuii. ['a3oBble 3akoHbI. YpaBHeHue Kimaiinepona—
MengeneeBa. 3akoH ABOrajpo. 3akoH OOBEMHBIX OTHOWICHUH. OTHOCHTEIBbHAS TUIOTHOCTh Ta30B.
CpenHsis MOJISIpHAst Macca CMECH.



Krnaccudukanms XMMHUYECKHX PEaKIUi 10 pa3IMYHBIM IPU3HAKaM CpaBHEHHs. | OMOTeHHBIC U
reTeporeHHble peaknuu. Knaccudukamms mo 3Haky TemuoBoro 3¢gdexra. ObpaTnMble 1 HeOOpaTUMBIE
peakuuu. Karanutuueckue W HeKaTaIUTHUECKUE peakuuu. Peakuuu ¢ m3MeHeHHeM U 0e3 M3MEHEHUS
CTETIEHH OKHCJICHUS 3JIEMEHTOB B COEIUHEHUSX. OKUCINTEIbHO-BOCCTAHOBUTENbHBIC PEAKLUH. |HIIbI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuidl. OkucieHue U BOccTaHOBJIeHHE. OKUCIUTENH U
BOCCTaHOBHUTEIH. MeTO/ 3JEKTPOHHOTO U 3JIEKTPOHHO-HOHHOTO OanaHca. [loBeneHue BemecTB B cpeaax
¢ pa3HpiM 3HaueHueM pH. IlepmaHraHaT kamusi Kak OKUCIHTENb. OKUCIUTENHbHO-BOCCTAHOBUTEIIEHBIC
peakuuu B TNPHUPOAE, MPOU3BOACTBEHHBIX IpoLeccaXx M JKU3HENCSATENBHOCTH  OpPraHU3MOB.
lanpBaHMYeckuil 3meMeHT (Ha mnpuMepe d3ieMeHTa JlaHuamst). DIeKTPOoiau3 pPAaciulaBOB U BOAHBIX
PacTBOPOB BIIEKTPOIUTOB (KHUCIIOT, IIEI0YeH U comelt).

Baxneiimme kiaccsl HEOPraHMYECKHMX BELIECTB. OJEMEHThl METalibl M HEMETaIbl U UX
nonoxenue B [lepuonudeckoi cucreme. Knaccnpukanys 1 HOMEHKIATypa CIO0XKHBIX HEOPraHMYECKHX
COCJIMHEHUI: OKCHIOB, THAPOKCHIOB, KHCIOT M coyiell. [eHeTHueckas CBsI3b MEXIy KiaccaMu
HEOpPraHW4YecKnX coeanHeHuil. CuibHBIE U cladble AMeKTponuThl. Peaknmu monHOro oOMeHa. [lomHble 1
COKpAalllecHHbIC HOHHBIE ypaBHEeHHUs. CrocoObl BBIPaXEHUS KOJHMYECTBEHHOI'O COCTaBa pacTBOpa:
MaccoBasl JI0Ji1 PacTBOPEHHOTO BellecTBa (MPOIEHTHAs KOHLEHTpalus), MOJSApHas KOHIEHTpPAaLus.
TutpoBanwue. PacTBopenne kak pu3uko-xuMudeckuil npouecc. Kpucmanioeuopamol.

Hucnepcuble cuctembl. KoitouaHele pactBopbl. McrtuHHbIe pacTBOphl. JlucnepcHas ¢aza u
mucnepcuonHas cpena. CycneH3un W oMynbcuu. 3omu U renu. OnanecueHnws. Oddexkr Turpans.
Koarynsauusa. Cenumenrtanusa. Cunepesuc. ['maponus conedl. I'maponu3 mo KaTHUOHY, O aHUOHY, IO
KaTHOHY U 1O aHWOHy. Peakuus cpeapl pacTBOpOB coJief: KHUCIOTHas, LIEIOYHAs U HEWTpajbHas.
[omuerii HEeoOpatuMmelii TuAponu3. [lonyuenue peaxyuel 2udpoiau3a OcCHOBHbIX conel. I[lowamue o
npomonumuyeckoi meopuu bpencmeoa — Jloypu. Ilonsmue o meopuu kuciom u ocrhosanuti Jlviouca.
Kommuiekcupie coeaunenusi. CocTaB  KOMIUIEKCHOTO HOHA: KOMIUIEKCOOOpa3oBaTeib, JIUTAHIBI.
KoopannanmonHoe uymcino. HoMeHKIaTypa KOMIUIEKCHBIX COSAMHEHWH. 3HAaY€HHE KOMIUIEKCHBIX
coequHenuil. [loHsTue o KOOpIMHAIIMOHHON XUMUHU.

Lemoncmpayuu. 1. OOpasupl BEMIECTB MOJEKYISAPHOTO M HEMOJEKYJSIPHOTO CTpOEHUs. 2.
Bosronka #ona. 3. B3aumMonelicTBue mepMaHraHata Kajiusl ¢ CyJb(UTOM HATpHsi B pa3HbIX cpeaax. 4.
Oddert Tunaans. 5. OOpa3oBaHNE KOMILUIEKCHBIX COSUHEHUHN MEPEXOIHBIX METAJIOB.

Jlabopamopnvie onvimel. 1. Peakuun nonHoro ooMeHa. 2. CBOHCTBa KOJJIOWAHBIX PAaCTBOPOB. 3.
I'maponus coneit. 4. Ilomydyenne u cBONCTBA KOMITJIEKCHBIX COEIMHEHH.

Pacuémmnule 3a0auu.

Pacuerst mo ¢opmynaM W ypaBHEHHMSAM pEaKUUH C HCIOJIB30BAaHHEM OCHOBHOTO 3aKOHa
XUMHUYECKON CTEXHOMETpHUH. PacdeT MOJBHON M MacCOBOW JIOJIM 3JIEMEHTA 10 (POpMyse XMMHUYECKOrO
COCIMHEHMSI; HaXOXIEHHE MOJIEKYJSpHOH (QOPMYyJIBl XUMHYECKOTO COCAMHEHHS 110 HW3BECTHBIM
MacCOBBIM, MOJIbHBIM JIOJISIM 3JIEMEHTOB.

Konmponvuas paboma Nel. no reme «OCHOBBI XUMHI.

Tema 2. Ocnognble nonamua Op2anu4ecKoil Xumuu

TlosiBeHue U pa3BUTHE OPraHUYECKOM XMMHMHM Kak Hayku. [Ipenmer oprannyeckoil xumuu. Mecro
U 3HAUEHUE OPraHMYECKOW XHMHUHM B CHCTEME €CTECTBEHHBIX HayK. B3amMOCBS3b HEOpraHMUYECKUX U
OpPTaHMYECKUX BEIIECTB.

OCOOCHHOCTH OpPraHWYECKHX BemecTB. [IpHYMHBI MHOTrOOOpa3usi OpPraHUYECKHUX BEIECTB.
Opranudeckue BEIIECTBA B MPHUPOJE. YTIEPOAHBIM CKEJIET OpPraHWYECKOW MOJEKYJbl, €ro THIIbL:
MUKJIAYEeCKUe, alukiudeckue. KapOoIMKIMYeckne W TeTEepOIMKIMYECKHe CKeleThl. KpaTHOCTbh
XUMHAYECKOH CBs3M (BHABI CBSI3€ B MOJIEKYJIaX OPTraHHYECKHX BEIIECTB: OJMHAPHBIC, JABOMHEBIE,
TpoiiHble). M3MeHeHue sHeprun CBsA3el MEXIy aTOMaMM yIJiepoia NpH YBEJINYEHUM KPAaTHOCTH CBS3H.
HacelmeHHbIe 1 HEHACBIICHHBIE COCIUHECHMUS.

DJEeKTpOHHOE CTPOCHHWE W XMMHUYECKHE CBS3M aroMa yriepona. ['mOpumuzanms opOuTaiei, ee
TUNBI U1 OPraHMYECKMX coenuHenuii: Sp®, sp?, sp. OGpasoBaHue G- W T-CBA3ed B MOJEKYyJax
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OpraHu4ecKux coeluHeHuil. [IpocTpaHCTBEHHOE CTPOCHUE OPraHUYECKHX COEAMHEHUN. XUMHUYECKOe
CTPOEHUE KaK MOPSIIOK COETUHEHUS aTOMOB B MOJIEKYJIE€ COITIACHO UX BaJI€HTHOCTH.

OCHOBHBIE TOJNOXKEHHA TEOPHUM XHUMHUYECKOTO CTPOEHHUS OPraHMYecKUX coenvHeHuil A. M.
bytnepoBa. 3aBHCHMOCTb CBOMCTB BEIIECTB OT XHUMHUYECKOIO CTpOCHUS MoJeKkyld. CTpyKTypHas
¢dopmyna. M3omepus 1 u3omepsl. CTpyKTypHas ¥ IPOCTpaHCTBEHHas n3omepust. MizoMmepus yriepoaHoro
ckenera. M3omepus mnonoxenus. MexkinaccoBas u3oMepuss. Buabl mpocTpaHCTBEHHOW H30MeEpUH.
Ontryeckas uzoMmepus. AcUMMETpUYeCKUH aToM yriepoaa. ONTHYECKHe aHTHUIIOAbL. XHPAIbHOCTb.
XupajbHble U axupalbHbIe MOJIEKYTIbI. [ eoMeTprueckas u3oMepus (yuc-, mpanc-u3oMepusi).

Dusuxko-xumuyeckue Memoovl  UCCIe008AHUS  CMPOEHUs. U  PEeaKyuoHHOU  CnocoOHOCmU
opeanuueckux  coeounenuu.  Cnexmpockonus — AMP,  macc-cnekmpomempus,  un@paxpachas
CHEKMPOCKONUAL.

OJEeKTPOHHOE CTPOEHHE OpPraHMYECKUX BeIlecTB. B3aumMHOe BiIMAHHE aTOMOB M IPYIIl aTOMOB.
Onexrponuble 3¢ hexThl. MHAYKTHBHBIN U Me30MepHbIH dddexThl. [IpencraBienne o pe3oHaHce.

Knaccudukammss opranmgeckux BemiecTB. OCHOBHBIE KIAcChl OPraHUYECKHX COEIMHEHHI.
[MpuHOMTEL  KITacCUpUKAIMN OpraHuYecKux coeauHeHud. lloHaTme o (QyHKIUMOHAIBHON TpyTIe.
Knaccudpukanms opraHnvecKuX COCTUHEHWH 1o (yHKIMOHAJIBHBIM rpynmam. ['omomorus. ['omomnorw.
I'omonoruueckast pasHocts. ['oMonoruueckue psbl.

Homenknatypa opraHudeckrdx BemlecTB. MexIyHapoaHas (CHCTeMaTHdecKas) HOMEHKJIaTypa
OpPraHUYECKUX BEILECTB U MPUHLMUIIBI 00pa30BaHus Ha3BaHUM OpPraHUYeCKUX COeANHEHUH. PanmonansHas
HOMEHKJIaTypa.

Knaccupukanms u o0coOeHHOCTH opraHuyeckux peakiuii. CrnocoObl 3amuceld peakuuii B
opraamyeckoi xumun. CxeMa W ypaBHEHHeE. YCJOBHA NpoBeneHus peakuuid. Knaccuduxanms peakimit
OpraHMYEeCKUX BEIIECTB MO CTPYKTYpHOMY TIpPU3HAKY: 3aMelleHue, NPUCOEANHEHHUE, OTILEIICHHE.
Peakunonnsie neHTpsl. [lepBoHavdanpHbBle TOHATHS O THUMAX M MEXaHM3MaX OPTaHWYECKHX pPEeaKIIHi.
l'omonuTHueckuii U TETEPOJUTUUYECKUH  Pa3phIBBI KOBAJIECHTHOM  XMUMHYECKOU CBSI3U.
CBOOOTHOpAIMKABHBIA M HMOHHBIH MEXaHM3Mbl peakiuu. [loHATHE O CBOOOJHOM pajMKalie,
Hykneopuie, snekTpoduie, kapOokatnoHe u KapOaHuoHe. (O0O3HAYEHUe UOHMBIX peakyull 6
opeanuydeckou  xumuu. OKHCIUTEIHHO-BOCCTAHOBUTENBHBIE pEAaKIWU B OPTaHUYECKOW XHMHHU.
Wnentrdukanus opraHMYecKHX coeAWHEHHMH. ['eHeTHdeckas CBS3b MEXAy KiIaccaMH OpraHWYeCcKHX
COeIUHEHNN

Jlemoncmpayuu. 1. Monenu opraHU4IeCKUX MOJICKYJI.

Pacuémmnule 3a0auu.

Pemenune pacueTHBIX 3a/1a4 HA YCTaHOBIIEHHE (YOPMYIT YIIIEBOJIOPOJIOB 110 3JIEMEHTHOMY COCTaBY U
10 aHAIN3Y MPOAYKTOB CTOPaHHS

Tema 3. Yeneeooopoowt

AJIKaHbl. DJIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOECHHE MOJIEKYJbI MeTaHa. SP -I'mOpuamsanus
opbutaseii atTomoB yriepona. ['omosnoruueckuil pag u odbuias dopmyna ankaHoB. CucTeMaTHuecKas
HOMEHKJIaTypa @JIKaHOB U paaukainoB. IM3omepuss yriepogHoro ckenera ankaHoB. [lonsatue o
koHpopmMarusix. dusndeckne CBOWCTBA ANKaHOB. 3aKOHOMEPHOCTH W3MEHEHUS! (PU3NUECKUX CBOWCTB.
XHUMHYECKHE CBOICTBA @JIKAHOB: TaJOr€HHPOBAHWE, HUTPOBAHUE, IETUAPUPOBAHUE, TEPMUYECKOE
paszioxenue (MMPOIH3), TOPEHHE KaK OJUH M3 OCHOBHBIX MCTOYHUKOB TEIUIa B MPOMBIIUIEHHOCTH U
OBITY, KAaTAIMTHYECKOE OKHUCIICHHE, KPEKUHI KaK CrocoObl TONyYeHHs BaKHEHINX COEIWHEHUH B
OpPraHUYeCKOM CHHTE3€, M30MEepH3alusl KaK CIoco0 IMOJMYyYEeHHUs! BHICOKOCOPTHOrO OeH3uMHAa. MexaHu3m
peaxkiuu CBOOOJHOPAINKAIHLHOTO 3aMelleHns (Ha TMpuUMepe XJIOopupoBaHUS MeTaHa). CHHTETHYECKHe
CHOCOOBI MOJIyYeHHs alKaHOB. MeTozpl MOMy4YeHUsl ajKaHOB M3 alKHITaloreHuoB (peakuus Bropua)
JeKapOOKCHIINPOBaHUEM COJIEH KapOOHOBBIX KUCIIOT M JIEKTPOIM30M PAacTBOPOB COJEH KapOOHOBBIX
kucnoT. HaxoxieHue ajlkaHOB B IPUPOJIE U IPUMEHEHHE AJIKaHOB.

Huknoankanpl. CTpoeHue MoONEKyn mMKIoankaHoB. OOmas QopMyna LUKIOATKaHOB.
Homenknarypa nukinoankaHoB. IM3omepusi LUKIOQJIKaHOB: YIVIEPOAHOTO CKeJleTa, MEXKK/IaccoBasi,
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IPOCTPAaHCTBEHHAs (LUC-TpaHCc-u3oMepusi). HampspkeHHble W HeHampspbkeHHble nuKiIbL. Creruduka
CBOWCTB IMKJIOAJIKAHOB C MajbIM Pa3MEpOM LHKJIA. XHUMHUYECKHE CBOWCTBA LMKJIONPOIAHA: TOPEHHE,
peaKkuuu NMPHCOeTUHEHUs (TUAPUPOBAaHUE, TPUCOCAWHEHUE TaJIOTEHOB, TaJOr€HOBOAOPOIOB, BOIBI) U
LUKJIOTeKCaHa: TOPeHKe, PEaKLUK PaAUKaIbHOIO 3aMelleHns (XJIopupoBanue, HuTposanue). [loaydenue
LUKJIOAJIKAaHOB U3 aJKaHOB U IUTaJION€HAJIKaHOB.

AJKeHbI. DJIEKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYIIBI STHJIEHA. SP2-['MOpuan3amus
opburtaneii aromoB yriepona. CBs3u ¢ w m. ['omomormueckuii psg u obOmas ¢opMylia alKeHOB.
Homenknarypa ankeHoB. M3omepusi anmkeHOB: YIIEpOIHOrO CKEJeTa, IOJIOKEHHS KpaTHOH CBA3H,
IPOCTPAHCTBEHHAS (F€OMETpHUUYECKast U30MEPHsSI WIH yuc-mpanc-u30Mepusi), Mexxkiaccopas. dusndeckue
CBOWCTBA aJKCHOB. XWMHYECKHE CBOWMCTBA aJKEHOB. Peakunu »neKTpo(UIBHOTO MPUCOCAMHEHHS KaK
croco0 mody4eHus! GyHKIMOHAIBHBIX IPOU3BOAHBIX YIJIEBOIOPOIOB: THAPUPOBAHIE, TAIOTCHUPOBAHHE,
THIPOTaloreHUPOBaHUE, TUAPATAlNs AIKEHOB. Mexanusm 1eKkmpo@uibHO20 NPUCOeOUHEHUS K ANKEHAM.
[MpaBuno MapkoBHHKOBAa W €ro OOBSCHEHHWE C TOYKH 3pEHHs 3JCKTPOHHOW Teopuu. PaamkambHOE
NpUCOEANHEHHE OpOMOBOJOPOAA K ajJKeHaM B IPUCYTCTBUH NEpeKHcel. Bzaumooleiicmeue ankenos c
OpomoM u XA0pom 6 2a30601 ¢haze npu vicokol memnepamype unu Ha ceemy. OKHCICHUE aJKEHOB:
ropeHue, OKUCIICHHE KUCIOPOJoM B pucyTcTBUM xjopuaos namianus (1) u mequ (11) (Bakep-npouecc),
OKHCJICHHE KHCJIOPOAOM B TNPHUCYTCTBHUHM cepedpa, OKHMCICHHE TOPSYUM HOAKHCICHHBIM PacTBOPOM
nepMaHraHata Kaliis, OKHCJCHHE IepMaHraHatoM Kaiua (peakums Barnepa), oszonupoganue.
KavecTBeHHbIE peakuMu Ha OBOWHYIO CBA3b. IIpomblnuieHHBIE M J1a00OpaTOpHBIE CHOCOOBI MOIYYEHHS
ankeHoB. [lomydyeHue ajkeHOB NETWAPUPOBAHUEM ANKAHOB;, peakyueu dIUMUHUPOGAHUs W3 CIHUPTOB,
rajJloreHaJIkaHoB, auranoreHainkanoB. [Ipasuno 3aiuesa. Ilonumepu3zanus ankenos. [lonumepusanus Ha
karanuzaropax Lurnepa—Harra. IlonudsTuieH Kak KpPYNMHOTOHHAXHBIM MNPOAYKT XUMHYECKOTO
npousBocTBa. [I[puMeHeHre anKeHOB (ITUJICH U MPOTIHIICH).

Aaxanuensl. Knaccudukanus ankajneHOB 1O B3aUMHOMY PACIOJNIOKEHHIO KPAaTHBIX CBsi3el B
MoJiekyie. OCOOEHHOCTH 3JIEKTPOHHOTO M NPOCTPAHCTBEHHOTO CTPOEHHS CONPSDKEHHBIX aJIKaJWCHOB.
Obmast ¢opmyna ankagueHoB. HomeHkiarypa W u3oMepus aikaaneHoB. Dusnyeckwe CBOWCTBa
aNKagUeHOB. XHMHUYECKHE CBOICTBAa AIKaJUECHOB: PpEaKUUM IPHUCOCOUHEHUs (THIPHUPOBAHME,
raJloreHupoBaHue), TOpeHuss u nonumepuzanuu. 1,2- u 1,4-npucoenunenue. [lomyueHune amkagueHOB.
CuHre3 OyraaueHa w3 OyraHa u 3rtaHoja. [lommmepusanus. Kayuyku. Bxmag C. B. JleOenera B
MOJy4YEeHHE CHUHTETUYECKOro Kayuyyka. BynkaHuzauusi kaydykoB. Pesnna. MHorooGpasue BHIIOB
CHHTETHYECKUX KayudyKOB, UX CBONCTBA U IPUMEHEHHE.

AJIKMHBI. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOECHHE MOJIEKYJIBI aneTuieHa. Sp-I ubpuauzanms
opOutasieii aromMoB yriepona. I'omomormueckuil psn u obmas ¢opmyna ankuHoB. HomeHknarypa
aNKUHOB. M30MepHs ajmKWHOB: YTJIEPOJHOTO CKEJeTa, IOJIOKEHUS KpaTHOM CBS3M, MEXKJIaccoBas.
dusnyeckre cBOHCTBA aJKMHOB. XMMUYECKUE CBOWCTBA aJIKWHOB. Peakiiny npucoeInHeHus Kak crocoo
MOJTyYeHHs] TOJIMMEPOB M APYTUX IMOJIE3HBIX MPOMYKTOB. | mapupoBaHue. Peaknnu mnpucOeAMHEHUS
raJIOr€HOB, FAJIOT€HOBOJOPOOB, BOABL. TpuMepHu3alys 1 AMMEpHU3alis alleTUIeHa. Peakuy 3aMeneHus.
Kucnoraele cBoiicTBa alKMHOB C KOHILIEBOW TPOHHOM CBsI3bIO. ALETHICHUABI. Bsaumoodeiicmsue
ayemunenudos ¢ 2anozenanrkanamu. I'openne anerniena. OKHUCIeHNEe aTKUHOB PaCTBOPOM NEpMaHTaHaTa
kaaug. [lodydyeHue aneTwigeHa NUPOJIM30M MeTaHa M KapOugHbIM MeTojoM. CHHTE3 aJKHHOB
ATKWIMPOBaHWEM aneTwieHnnoB. Ilpuvenenme amertmneHa. [opeHume amerwigeHa KaK MCTOYHHUK
BBICOKOTEMIIEPATYPHOTO TUIAMEHH ISl CBAPKU M PE3KH METAIJIOB.

Apenbl. Ucropusi otkpeiTua Oenzona. [lowamue 06 apomamuynocmu. Ilpasuno Xiokkeius.
Hebenzouonvie apomamuueckue cucmemvl. COBpeMEHHbIE TIpEJICTaBICHUS 00 DIEKTPOHHOM H
NPOCTPAaHCTBEHHOM CTpoeHuH OeH3oia. OOmas ¢opmyna apenoB. M3omepuss m HOMEHKIATypa
roMoJIoroB 6eH3ouia. M3omepusi nu3aMeleHHbIX O€H30JI0B Ha IIpuMepe KcuionoB. dusnyeckue cBoiicTa
Oen3oia. XUMHUYECKHE CBOMCTBa OeH3ona. Peakinu 3aMenieHUss B O€H30JIbHOM siipe (3IIEKTPO(UIbHOE
3aMelIeHUE): TalOreHUpPOBAaHUE, HUTPOBAHHUE, @IKUIUPOBAHUE, AYUIUPOBAHUE,  CYIbGUPOGaHUe.
Mexanusm peaxyuu snexmpoguinvrozo 3amewenus. Peakyum npucoeinHeHNs K 6eH3011y (THAPUPOBaHUE,
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rajoreHUpOBaHKUE (XJIOPUPOBaHWE Ha CBETY)). Peakmmst ropeHus. OcoOCHHOCTH XMMHYECKHX CBOMCTB
ankuiaOeH30JI0B Ha IpuUMepe Tolyosna. B3anMHOe BiMsAHME aTOMOB B MOJeKyne Tonyousa. llpaBuia
OpUEHTAllUH 3aMECTUTENeHl B peakUusAX 3aMeIleHUs, COrJacoBaHHAs M HECOTJacOBaHHAs OpHEHTAaLuS.
XnopupoBanue  Toiyona. OxucieHue — aJKUIOCH30J0B  PAacTBOPOM  II€PMAHIraHaTa  Kajus.
I'anorenupoBanue ankuiOEH30I0B B OOKOBYIO 1enb. HurpoBanue Hutpobensona. [lonyuenue 6enzona u
ero romonoroB. IIpuMeHeHune rToMonoroB OeH3ona. [lonamue o0 NOMUAOEPHBIX ApEHAX, UX
@usuonocuueckoe delicmeue Ha OpeaHu3M Yesi08eKd.

IIpupoanbie HCTOYHUKH YTIeBOAOPOAOB. [IpupoaHbIii 1 MOMYTHBINA HEPTAHON Ta3bl, UX COCTAaB U
ucnons3zoBanne. Hedtp xax cmecs yraeBomopomoB. CoctaB Heptn m ee mepepabotka. Ilepsuunas u
BTOpHYHas nepepadotka Hedtu. [leperonka nedpru. Kpexunr. Pudopmunr. Heprenpoaykrsl. OkTaHOBOE
gucno OenszuHa. OxpaHa OKpyXarolield cpeapl npu  HedTenepepadOTKe W TPaHCIOPTHPOBKE
HedTenponykroB. Kamennsrit yroms. KokcoBanue yris. ["azudukarnus yrias. DKomorndeckue mpoodiIemsl,
BO3HUKAIOIIUE NTPH UCIIOJIb30BAaHUM YIS B KAUeCTBE TOIUIMBA.

I'eHeTHUecKasi CBA3b MeXKAY Pa3JIMYHbIMHU KJaccaMu yriieBoaopoaoB. KauecTBeHHble peakyun
Ha HelpeAebHbIE YIIIEBOIOPOIbI.

IkC. Cocmas npupoonoeo 2aza mecmopoicoerutl PK

OxC. Mecmopooicoenus PK. Ilepepabamueisarowgue npeonpusmus PK

I'anoreHonpousBoaHbIe YIJIEBOAOPOAOB. JJIEKMPOHHOE CIMpOEHUe 2al02eHONPOUIBOOHbIX
y2negoodopodos. Peakuum 3aMelleHMs TajoreHa Ha THIPOKCHI, HUTPOTPYINIly, LHAHOTPYIIY,
amMuHOrpynmy. JleificTBue Ha TraloreHNnpou3BOAHBIE BOJHOTO W CHUPTOBOTO pacTBOpa IIEIOYH.
CpaBHEHHE PEaKIMOHHOW  CIIOCOOHOCTH  alKWI-, BUHWI-, (EeHWI- U  OCH3WITaJIOTeHUIOB.
BsaumopneiicTBue IUranoreHaJKaHOB C MarHMeM M IUHKOM. IloHsATHE O MeTanIoOopraHHYecKUX
coeMHEHMsIX.  Maenutiopeanuyeckue  coeounenusi.  Peaxmuse  [pumvspa.  Hcmonb3oBanue
raJIOTeHIIPOM3BOIHBIX B OBITY, TEXHHKE U CUHTE3C

Lemoncmpayuu. 1. BpomupoBaHue rekcaHa Ha cBeTy. 2. ['opeHue MetaHa, 3TUIeHa, aleTUIICHA. 3.
OTHoIlIEHNE METaHa, dTHJICHA, alleThIeHa 1 OeH30J1a K pacTBOpaM MepMaHraHarta Kajius 1 OpoMHO# Bojie.
4. OkxwucieHue TOIyojla pacTBOpPOM IepMmaHraHata Kamusa. 5. IlomyueHuwe oTwieHa peakunuen
JeTuapaTaliil d3TaHONa, aleTWIeHa —TUAPONN30oM KapOuna kanpuus. 6. Ilomyuenwe crtupona
JIENIOJIMMepHU3alieil MONUCTUPOIIa ¥ HCTIBITAHNE er0 OTHOIICHUS K PaCTBOPY IepMaHraHaTa Kajusl.

Jlabopamopnvie onvimel. CocTaBieHHE MOJENEH MOJEKYJ ajKaHoOB. B3aumopelcTBHE alKaHOB C
6pomom. CocTaBiieHre MOENIeH MOJICKYJT HEMPEIeIbHBIX COCTMHEHUN.

Ipaxmuuecxas paboma Ne 1. CoctaBieHre Mozeieil MOJIEKYI yTIiIeBOI0POIOB.

Ipaxmuueckas paboma Ne 2. IlonyueHne 3TUIIEHA U ONBITHI C HUM.

Ilpoexm 1. «Ilpuponnsie pecypcsl Pecyommku Komu u skomorus»

Konmponvuas paboma Ne 2. «YTneBogopoab».

Tema 4. Kucnopoocodepircauwjue opzanuueckue coeOUHeHu

Cnuprsl. Knaccudukanus, HOMEHKIIATypa ¥ U30MepHsl CIUPTOB. ['oMonoruueckuii psaa u odmmas
¢dopMyna TpeAeNbHBIX OJHOATOMHBIX CHHUPTOB. (Du3nueckue CBOMCTBAa MpEAETbHBIX OJIHOATOMHBIX
crupToB. BomopoaHas cBsI3b MEXAy MOJIEKyJaMU W €€ BIUSHHE Ha (M3WYecKhe CBOWCTBA CIIUPTOB.
XWUMHUYECKHE CBOMCTBA CHHPTOB: KHCIOTHBIE CBOMCTBA (B3aMMOACHUCTBHE C HATPUEM Kak CHOCOO
YCTaHOBJICHHS HAIWYHUS TUAPOKCOTPYIIBI); PEaKIUX 3aMEIIeHHS THAPOKCHIBHOW TPYMITbI Ha TaJIOTeH
KaK croco0 TOydeHHUs PAcTBOPUTENEH; MEXMOJEKYIspHas W BHYTPUMOJIEKYJISIpHAS JeTHpaTarivs;
00pa3oBaHHE CIOXKHBIX 3(QUPOB C HEOPraHNUECKUMH U OPTaHMYECKHUMHU KHUCJIOTaMH; TOPEHHE; OKUCIICHHE
okcupoM menu (II), moaKMCIEHHBIM PAacTBOPOM I€pMaHTaHaTa KalHd, XPOMOBOM CMEChHIO; peakInu
YIJI€BOAOPOIHOTO paaukaia. CpasHeHue peakyuoHHOU CHOCOOHOCMU NEPEUUHBIX, GMOPUUHBIX U
MPEMUUHBIX OOHOAMOMHBIX CNUPMOG 8 peakyuu 3ameujenus. AJIKOroyaTsl. 'naponus, ajJkuIupoBaHue
(cuHTE3 mpocThIX 3GHUPOB 1O BuiubsaMcony). Igupvl Gocgoprvix xuciom. Ponv mono-, ou- u
mpugocpamos 6 duoxumuueckux npoyeccax. IIpoMbIIIeHHBINH cHTE3 MeTaHona. [lomyyenne sTaHomna:
peakiss OpOXKeHHS TJIIOKO3BbI, TuAparanusi OJTwieHa. [IpuMeHeHMe MeTaHola W STaHOJA.
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Ou3NoIOTHIEeCKOe JIEHCTBHE METaHONa W JTaHOJa HAa OPraHU3M dYeloBeka. MHOroaToMHBIE CIHPTHI.
OTUJIEHTIIUKOIb U TIIMHEPHUH KaK MPEACTaBUTENN MPEeAeTbHBIX MHOTOATOMHBIX CIIUPTOB, X (hH3MUYECKUE
U XUMHUYecKue cBoMcTBa. KauecTBeHHass peakuys Ha MHOIOATOMHBIE CIHMPTHI M €€ NpPUMEHEHHUE A
pacro3HaBaHUs TIUIEPHHA B COCTaBE KOCMETHUYECKHUX cpencTB. CHHTE3 MHOKCaHA W3 ATHIICHTIUKOIIS.
TokcuuHOCTh 3TUIEHIHKONA. [IpakTHueckoe MpUMEHEHUE OSTWIEHITIMKONS W riauunepuHa. IIpocteie
3¢UpHl KaK U30MEpPbI MPENENbHBIX OAHOATOMHBIX CIHUPTOB. CpaBHEHHE MX (PU3MYECKHX U XUMHUYECKHX
CBOMCTB CO CIIUPTaMH. Peakiys pacmerieHus MPoCThIX 3GUPOB HOMOBOXOPOIOM. [lepoxcudbl npocmuix
9¢hupos, mepsvl NPEOOCMOPOICHOCMU NPU PAOOME C HUMU.

®enoabl. CTpoeHHe, W30MEpHs W HOMEHKJIAaTypa (eHoJOB. B3anMHOE BIHWSHHE aTOMOB B
MoJiekyie (eHona. dusnyeckre U XUMHUYECKHE CBOMCTBA (eHosna U Kpe3oyioB. KuCIOTHBIE cBoOiCTBa
(eHONOB B CPaBHEHHUH CO CIIMPTAMU: PEAKLUU C HATPUEM, THAPOKCHIOM HaTpus. Peakunu 3amemieHus B
OCH30JIPHOM KOJIBIIE (TaJoTeHHpOBaHWE (OpOMHpOBaHHE), HUTpOBaHUE). [Ipocmule 3¢hupul ¢henonos.
Oxucnenue Gpenonop. KauectBennnlie peakiuu Ha ¢eHod. [lonmyuenue genona. [lpumenenue dhenoa.

KapOoHuwibHble coenuHeHusi. ANbAETUABl U KETOHBL. OJEKTPOHHOE M MPOCTPAHCTBEHHOE
CTpoeHHe KapOOHWIBHOH TPYMIBI, €e MOMSPHOCTh W MoJspu3yeMocTs. Kiaccuukanus anbpaeruiioB u
KeToHOB. CTpoeHHe TpeAenbHBIX albAETHUAOB. [ OMOJOTMUYECKUH psAl, HOMEHKIATypa, H30MEpHs
TIpeNIeNbHBIX anbaerunoB. CTpoeHHe MOJEKyNbl aleToHa. | 'oMolormveckwii psii, HOMEHKIATypa W
nzoMmepus KeToHOB. OOmas ¢opMmyna NpenenbHBIX AIbJCTHIAOB W KEeTOHOB. dH3MyecKHe CBOICTBa
¢dopManprerna, aneranpieruia, aneToHa. [loHATHE O KeTO-C€HONBHON TayTOMEpHH KapOOHMIBHBIX
coeMHEHUM. XHUMHUYECKHE CBOICTBAa MpENENbHBIX albIJETHIOB U KETOHOB. Mexanusm peaxyuu
HYKIe0UIbHO20 NPUCOeOUHEeHUsT N0 KApOOHUIbHOU epynne. Peakuuy NpUCOeNWHEHUST BOIBI, CIHPTOB,
IMaHOBOAOPOAA U TUApOCYyIbGuTa HaTpUs. [lonyuenue ayemanei u kemaset. CpaBHEHHE PEaKIIMOHHON
CIOCOOHOCTH aJIbJETUJOB M KETOHOB B peaklHAX NpUCOeAWHEHHs. Peakium 3aMenieHus] aTOMOB
BOJIOPOJIA TIPH O-YIJIEPOJHOM aTroMe Ha ranored. [lommmepuzanus GopManbpieriia 1 aneTaibIeruia.
CuHTE3 CITUPTOB B3aWMOJEUCTBHEM KapOOHIIILHBIX COSAWHEHWH ¢ peakTuBoM | 'puHbspa. OxucieHue
KapOOHWIBHBIX coequHeHniH. OcOoOEHHOCTH peakWH OKHCIEeHUs aneToHa. CpaBHEHHE OKHCICHUS
anpIeTuIOB W KeToHOB. [wmimpupoBanme. BoccTaHoBieHHe KapOOHHIIBHBIX COEIMHEHWH B CIHPTHL
KauecTBeHHbIE peakMM Ha albJETUAHYIO TPYIIy (peakius «cepeOpsSHOro 3epKaliay, B3aUMOJEIHCTBHE C
runpokcugom menu (I1)). Anvoonvro-kpomonosas xonOeHcayus anrboe2udos u kemonos. OCOOCHHOCTH
¢dopmanpreruna. [lomydeHue mpenenbHBIX albAETHAOB: OKHCIEHHE CIUPTOB, THUApATAIWs aleTHIIeHa
(peakuusa KydepoBa), OKuCIEHHEM OJTHIEHa KHCIOPOAOM B MNpHUCyTCTBHM xjopuna namwitaaus (ID).
[lomyueHune ameroHa OKHCIEHHEM IMPOIAHONA-2 W Pa3loKEHHEM KalbIMeBOW WM OapueBO conu
YKCYCHOHM KHCIOTHL. TOKCHYHOCTH ajbAeTHIOB. BakHeilne mpencTaBUTEeNN ajibJEeTHIOB M KETOHOB:
(dbopmanbIeru, yKCyCHbIH allbJCTHI, allETOH U UX MPAKTHYECKOE UCII0Ib30BaHHe.

KapOonoBble kuciaorsl. CTpoeHHE TpEAENIbHBIX OJHOOCHOBHBIX KapOOHOBBIX  KHCIIOT.
Knaccudukanys, nzomepus 1 HOMEHKJIATypa KapOOHOBBIX KHCJIOT. DIEKTPOHHOE W MPOCTPAHCTBEHHOE
CTpoeHHE KapOOKCWIBHOW Tpymmnbl. ['omonormueckuil psg u  obmas QopMmyna NpenenbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KMCIIOT. DHU3MUYECKHE CBOMCTBA MPEAEIBHBIX OJHOOCHOBHBIX KapOOHOBBIX
KHUCJIOT Ha NPHUMEpPE MYpPaBBHHOM, YKCYCHOM, IPONMOHOBOM, NAJIbMUTUHOBOM M CTEAPUHOBOW KHCIIOT.
Bopmoponuble cBszu, acconuanus KapOOHOBBIX KHCIOT. XHMHUYECKHE CBOMCTBA NpEAETbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KUCIOT. KHCIIOTHBIE CBOWCTBA (M3MEHEHUE OKPACKU HHMKATOPOB, PEaAKIIUH
C AaKTHBHBIMH METaJU/IAMH, OCHOBHBIMH OKCH/aMH, OCHOBAaHHSMH, COJSIMH). VI3MEHEHHE CHJIIBI
KapOOHOBBIX KHCJIOT TpH BBEJCHWM JIOHOPHBIX W aKLIENTOPHBIX 3aMmecTuresedl. BiammoneiicTBue
KapOOHOBBIX KHCIIOT CO CIIUPTaMU (peakius dTepudukanim), 00paTuMOCTh PEaKIMN, MEXaHU3M PeaKIuu
srepudukanuu. ["asorennpoBanne KapOOHOBBIX KUCIOT B OOKOBYIO Lemnb. OCOOEHHOCTH XMMHUYECKHX
CBOICTB MypaBbMHOW KHCIOTHI. [lomydyeHwe mpenenbHBIX OAHOOCHOBHBIX KapOOHOBBIX KHCIOT:
OKHCIJICHHE alIbJIETU/IOB, OKUCIIEHNE TIEPBUYHBIX CIIHUPTOB, OKUCIEHHE aIKaHOB M AJIKEHOB, THAPOIIN30M
TeMHUHAIBHBIX TPUTAJIOTEHUAOB. B3aumoodeticmeue peaxmuga I punvsapa ¢ yenexuciavim eazom. Ilomyaenue
MYpPaBbUHON M YKCYCHOW KHCIJIOT B MPOMBINLIEHHOCTU. [[prMeHeHre MypaBbUHOW U YKCYCHOM KHCIIOT.
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JIByXOCHOBHBIC KapOOHOBBIE KUCIOTHI: OOITHE CIIOCOOBI MMOTYUEHUS, 0COOCHHOCTH XUMHUYIECKUX CBOMCTB.
[IlaBesneBass ¥ MaJOHOBAasi KUCJIOTHI KaK MPEICTABUTENN IUKApPOOHOBBIX KUCIOT. Cummeswl HaA OCHOGe
Manonoeo2o ¢hupa. HenpenenabHble W apoMaTHYECKUE KUCIOTHI: 0OCOOCHHOCTH MX CTPOCHHS M CBOMCTB.
IIpumeHneHrne OCH30WHOM KHCIIOTBI. ApoMaTHIeCKHe TUKapOOHOBBIC KUCIOTH ((hTaneBas, n3odTaneBas u
TepedTaneBas): MPOMBIIUICHHBIE METOABI TONYyYeHHS W NpUMEHEHHe. AHTHIPUABI W WUMHIBI
JUKapOOHOBBIX KUCIOT. [IoHATHE O THAPOKCUKUCIOTAX U UX MPEICTABUTENSAX — MOJOYHOM, TUMOHHOM,
s6JI0YHON ¥ BUHHOM KMCJIOTax. BrIciine npenenbHble U HETIpeaesibHbIE KApOOHOBbIE KMCIOTHl. 3HAUCHHE
Y IpUMEHEHHE KapOOHOBBIX KUCIIOT.

@DyHKUHMOHAJIbHBIE NPOM3BO/HbIE KapOOHOBBIX KHCJOT. XJOPAHTMIAPUABI WU AHTHUAPHIBI
KapOOHOBBIX KHCJIOT: TONYYEHUE, THUAPOIH3. B3aumooleticmsue XaopaHzuopuoos ¢ HYKIeOoDUIbHbIMU
peacenmamu. TlonydeHne CIOXHBIX 3(HUPOB C UCTIONB30BAHNEM XJIOPAHTUAPUAOB U aHTHAPUAOB KHCIIOT.
Crnoxusie 3¢upbl. CTpoeHHe, HOMEHKIATYpa U H30MEpHs CIOXKHBIX 3(upoB. CroxHbIe APUPHI Kak
M30Mepbl KapOOHOBBIX KHCIOT (MekkiaccoBas wu3omepusi). CpaBHeHHEe (DUBNYECKUX CBOWCTB |
PEaKIMOHHOW CIOCOOHOCTH CJOXHBIX 3(QHUPOB MW H30MEPHBIX WM KapOOHOBBIX KHCIOT. [maponus
COXHBIX 3PuUpoB. CHOCOOBI MONYYEHHS CIOXKHBIX JS(GUPOB: 3TepUPHUKAINS KapOOHOBBIX KHCIIOT,
alJIMPOBAHUE CIUPTOB W AalKOTOJSATOB TANOTEHAHTHIPUIAMHA M aHTHAPUAAMH, AIKHIMpPOBaHUE
KapOokcunat-uoHoB. Cunmes crodcHuIX 3Qupos enonos. CnodicHvie dQhupsl HEOP2AHUYECKUX KUCAOM.
Humpoenuyepun. TlpumeHeHue CIOXKHBIX 3(QUPOB B MUIICBOM M TMapPrOMEpPHON NPOMBIIUICHHOCTH.
Amuzpl KapOOHOBBIX KHCIIOT: IOJIyYC€HHE M CBOWCTBAa Ha IpuMepe auetamupaa. [lonamue o nHumpuiax
Kkapoonogvix Kucrom. Lluaneudpunsr. Comu KapOOHOBBIX KHCIIOT, X TEPMHUYECKOE pAa3I0KEHHE B
npucyTcTBud  1mienoun. CHHTE3 KapOOHWIBHBIX COCAMHEHHWH Pa3lIOKCHUEM KaJbIIMEBBIX COJEH
KapOOHOBBIX KHCIIOT.

Lemoncmpayuu. 1. Bzaumoneiictsue HaTpusi ¢ 3TaHoNoM. 2. OKHUCIEHUE 3TaHONIA OKCUIOM MEH.
3. Topenue »stanona. 4. BsaumopeiicTBue mpem-0yTUIOBOTO CIUPTA C COJISIHOH KHCIOTOM. 5.
Momopopmuas peaxuus. 6. OmnpeneneHue anbJErdIoB HPH IOMOIIM KAaueCTBEHHBIX pPeaKIuil. 7.
OxucieHne anpJIeruI0B IEpPMaHraHaATOM KaJlusl.

Jlabopamopnvie onvimel. 5. CBolcTBa 3THIOBOTO cniupra. 6. CBoiicTBa rauuepuHa. 7. CBoiicTBa
¢denona. KauectBenHslie peakiuu Ha Genomnsl. 8. CoiicTBa popmanuHa. 9. CBoiicTBa YKCYCHOM KHCIIOTHI.
10. Conmu kapOOHOBBIX KHCIOT.

Ipaxmuueckas paboma Ne 3. Ilonyuenne OpomdTaHa.

Ipaxmuueckas paboma Ne 4. TlonydyeHue alneToHa.

Ipaxmuueckas paboma Ne 5. IlonyueHne yKCyCHOM KUCIIOTBHI.

Ipaxmuueckas paboma Ne 6. Ilonyuenne sTunanerara.

Ilpoexm 2. «CIUPTHI B AKU3HU YETOBEKA»

Konmponvuas paboma Ne3 no teme «Kucnopozcoaepskaiine OpraHn4ecKue BEeLecTBay.

Tema 5. A3om- u cepocooepricauwjue coeOuHeHUs

Hutpocoeaunenusi. DIEKTPOHHOE CTpOeHHWE HUTporpymmsl. [lomydeHne HUTPOCOCAMHEHHH.
BoccranoBneHne HUTPOApeHOB B aMHUHBL. APOMAaTHYECKHE HUTPOCOCIUHEHUS. AKYenmopHvle ceolcmea
HUmpozpynnol. Anb001bHO-KPOMOHOBAsL KOHOSHCAYUsl HUMPOoCcoeOureHull. B3ppIBUaThIe BEIIEeCTBA.

Amunbl. Kinaccudukanus mo Tumy yriieBoJIOpoJHOTO pajuKana u YUCITy aMHUHOTPYIII B MOJIEKYIIE,
HOMEHKJIaTypa, W30MepHs aMWUHOB. [lepBUYHBIC, BTOPUYHbIE W TPETHYHBIE AMHHBL. DJEKTPOHHOE M
NPOCTPAHCTBEHHOE CTPOCHHUE MpeJelbHBIX aMHHOB. (DH3MYecKre CBOWCTBA AMHHOB. AMHHBI Kak
OpraHHUYECKHE OCHOBAHMA: peaKkUMu C BoJOH, Kucioramu. Coyn ankuiaMMoHus. Peakuusi ropeHus
aMUHOB. AJIKWJIMPOBAaHHWE W AalWJIUPOBaHHE aMUHOB. Peakium aMWHOB C a30TUCTOW KHCIIOTOM.
Apomarnieckre aMuHBl. AHWIMH Kak MPeJCTaBUTENb apOMaTHYeCKHMX aMuHOB. CTpoeHHE aHWIMHA.
B3auMHoe BiusHUE Pyl aTOMOB B MOJIEKYJI€ aHWIMHA. BiinsHue 3amectuTeneil B apoMaTu4eckoM sape
Ha KHCJIOTHBIE U OCHOBHBIE CBOWCTBA apuiaaMUHOB. IIpuunHbl 0c1abieHsl OCHOBHBIX CBOWCTB aHWINHA B
CpPaBHCHMHM C aMHHAMHU TPEICIBHOrO psijfa. XMUMHUYECKHE CBOICTBA aHWJIMHA: OCHOBHBIC CBOWCTBA
(B3auMonEHCTBHE € KHCIOTaMHU); pPEaKLUM 3aMELICHUs] B apoMaTU4ecKoe spo (rajloreHHUpOBaHUE
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(B3auMoeiicTBHE ¢ OpOMHOHM BOjOH), HUTpOBaHHME (B3aUMOICHCTBHE C a30THOW KHCJIOTOMH),
cyns(hUpOoBaHNEe); OKHCIICHNE; aTKUINPOBAHNE U AIMJIMPOBAHKE 110 aTOMY a30Ta. 3auuma aMuHoepynnol
npu peaxyuu HUmMposamus anununa. Ayemanunud. JuazocoeOurenus. Juazomuposanue NepeULHbIX
apunamunos. Peakyuu ouazocoedunenuti ¢ evidenenuem aszoma. Ycnosus azocouyemawuus, a3o- u
oJuazococmasngiowue. Azokpacumenu, 3agucumocmv ux cmpoenuss om pH cpeodvi. Hnouxamopoi.
[lonyyeHue amMHHOB  QJIKWJIMPOBAaHHEM aMMHaKa W BOCCTAaHOBICHHEM  HHUTPONPOU3BOIHBIX
yraeBonoponoB, u3 cruproB. llomyduenne anmnmmba (peakums 3uHUHA). Memoowvl udenmupurayuu
NEPBUUHBIX, BMOPUYHBIX U MpemuyHblx amunos. Humposamunvl. Ilonamue o uemeepmuuHblx
ammoHnuesvlx ocHoganusx. llpuMeHeHre aMHHOB B (papMaIieBTHUECKON MPOMBINIICHHOCTH. AHUIUH KaK
chipve 071 NPOU3800CMEa AHUIUHOGYIX Kpacumenell. Cunmesvl Ha OCHO8e AHUTUNA.

Cepoopranuueckue coeauHeHusi. [IpeacraBieHne O CEpOOPraHUYECKUX  COCTUHEHUSX.
OCco0CHHOCTH WX CTPOCHHS M CBOMCTB. 3HAYCHHE CEPOOPTaHNICCKUX COCTUHEHHUH.

I'eTepoumkiabl. A30T-, KHCIOPOJ- B CEPOCOIEpKAIIUE TeTeponnkibl. DypaH, MUppo, muogen u
uMuO0Aazoa Kak TPEICTaBUTENH TMATHWICHHBIX TeTeponuKioB. [Ipupoma apoMaTHYHOCTH MATHUIIEHHBIX
TETePOIHKIIOB. DIEKTPOHHOE CTPOEHHE MOJEKYJIbl MUPPOJIA, ApPOMATHYECKHH XapaKTep MOJEKYIIBI.
Kucnorueie cBoiictBa muppona. Peaxyuu ecudpuposanus 2emepoyuxios. Taymomepus -
2uopokcunupuouna u ypayuna. Ilouamue o npupoonvix nopgupunax — xaopoguine u zeme. Obwue
npeocmasnenus 006 ux poau 8 wcugou npupooe. Ilupudun Kax npedcmagumens WECUYIEHHbIX
2emepoyuxnos. JIeKmpoOHHOe CMpPOeHUe MOJIeKYIbl NUPUOUHA, APOMAMUYECKULl Xapakmep MONeKYibl.
OcHogubie ceoticmga nupuouna. Pasiuuue 6 npossieHuu OCHOBHBIX CBOUCME RNUPPONA U NUPUOUHA.
Peaxyuu nupuouna: snexmpogunvroe 3amewjenue, 2uopuposanue, 3amewerue amomos 6000pooa 8 o-
nonodiceHuu Ha euopoxcoepynny. Ilukonunvl u ux oxucieHue. Kemo-enonvnas maymomepus o-
euopokcunupuouna. Ilpeocmasnenue 06 umuodaszone, nunepuouHe, NUPUMUOUHE, UHOOAE, HUKOMUHE,
amponune, cxkamone, Gypgypone, cucmudune, cucmamuue, NYPUHe, NYPUHOBLIX U NUPUMUOUHOBHIX
OCHOBAHUSIX.

lemoncmpayuu. 1. OcHOBHBIE CBoOMcTBa aMHHOB. 2. KadecTBeHHBIC peakIMM Ha aHWIUH. 3.
AHunuHOBBIE Kpacutenu. 4. O0pa3ibl reTepOIHKINISCKIX COSTUHEHHN.

JlabopamopHnule onvimoi. KauecTBeHHBIE PEaKIIMK Ha aHWJIHH.

Pewenue pacuemnvix 3a0au. 3agaun Ha onpeneneHue GopMys MO MACCOBBIM JIOJSIM DJIEMEHTOB.
3anaun Ha ornpenenenne GopMyJl COEAMHEHUH 110 TaHHBIM O MPOJYKTaX CTOPAHMUS.

Tema 6. buonozuuecku aKkmugHble geulecmea

YraeBoasl. OOmias ¢opmymna yraeBomoB. Kiaccudukamus yriieBomoB. MoHO-, OnHro- u
nonucaxapubl. Ou3nyecKre CBOWCTBA W HAXOXKJIEHUE YTIIEBOAOB B MpUpPOAe (HA MpUMEpe TIOKO3BI U
¢bpyxTo3bl). JInHeliHast u uKIHUeckas GopMel T0K036I B GpyKTO3bI. [TnpaHo3bl u Gypano3sl. Dopmysl
Oumepa n Xeyopca. IloHsATHE 0 TayTOMEpHM KaK BHJE M30OMEPHHM MEXAYy LMKINYECKONW W JIMHEHHOMN
bopmamu. Onmuueckas uzomepus 21oK03bl. XUMHUUYECKHE CBOMCTBA TIIOKO3bI: OKUCICHUE XJIOPHOW HIIH
OpoMHOIi BOJOH, OKHCICHHE a30THOH KHCJIOTOW, BOCCTAaHOBJICHHE B IIECTHATOMHBIA CIIHUPT,
alMJIMpOBaHUE,  aJKWIMPOBaHMWE,  H30MEpHU3alus,  KAuyeCTBEHHBbIE  pEakUMHd  Ha  IJFOKO3Y
(3KCTIepUMeHTaIbHBIC JIOKA3aTebCTBA HAMYUS albJIETHAHON W CHUPTOBBIX TIPYINI B TIIOKO3E),
CIHPTOBOE, MOJIOYHOKHUCIIOE, MPONUOHOBOKUCIOE W MACAAHOKUCAoe OpokeHue. | MKo3uIHBINA
THJIPOKCHII, ero crnenuduueckue cpoiictBa. [loHaTHe o rmmkosuaax. [loHsTHE O TIIOKO3WAAX, HMX
HaxokaeHun B Tnpupone. [lomyuenwe TmIOKO3bl. DpyKTO3a Kak H30Mep TIIOKO3bl. Puboza wu
ne3okcupudosa. [Ipumenenue u Ouonoruyeckas poib yrieBoJoB. OKUCIIEHHE YIII€BOJOB — HUCTOYHUK
9HEPIUH JKUBBIX OPTaHU3MOB.

Jucaxapuapl. Caxapo3a Kak NpeACTAaBUTEIb HEBOCCTAHABIMBAIOIMX aucaxapunoB. Ctpoenue,
¢du3nyuecKkue W XUMHYECKHE CBONCTBA caxaposbl. Marbmosa, 1akmo3a u yenrobuosa: ux cmpoenue,
Qusuueckue u xumuueckue ceoticmea. I'naponus qucaxapunon. [loxydyenne caxapa U3 caxapHOW CBEKIIBI.
[IpumeHeHune caxapossbl.
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Honucaxapuanl. Kpaxman, TIUKoreH 1 MEJUTION03a Kak OMOJIoTHYecKre moanuMephbl. Kpaxma kak
CMeCh aMHJIO3BI M aMHJIOTIEKTHHA, €ro (U3WYecKHWe CBOHCTBAa. XWMHYECKHE CBOWCTBA Kpaxmaia:
THIIPONIN3, KaYeCTBEHHAs peaklys ¢ HOJ0M U ee IpUMEHEHHe I OOHapYKEeHHUs Kpaxmala B MPOAYyKTax
nutanus. [auxozen: ocobennocmu cmpoenus u ceoticms. llenmonosza: crpoeHne u (uzndecKue
cBOMcTBa. XMMHUYECKHE CBOMCTBA IIEIUIIOIO3bI: THAPOIN3, 00pa3oBaHue CIOKHBIX 3¢upoB. [Ipumenenue
Kpaxmasa u 1ejuttoio3bl. [Ipaktuueckoe 3HaueHHe NONUcaxapuaoB. [lonamue o npou3goocmae bymacu.

Kupsbl. XKupsel kak cioxxHble 3(UpbI TIMLEPUHA U BBICIINX KapOOHOBBIX KUCIOT. PacTurenbHble n
JKUBOTHBIE JKHMpBI, HMX cocTaB. @u3nueckue CBONCTBA KHUPOB. XUMHUECKHE CBONCTBA KHUPOB:
THIPUPOBAHKE, OKHCICHUE. [lepokcudnoe oxucaenue dcupos. Ilpocopxanue oscupos. I'maponus nnm
OMBUICHHE J>KUPOB KakK CIOCO0 MPOMBIIUICHHOTO IOMYYEHUS! COJIEH BBICIIMX KapOOHOBBIX KHCIOT.
I'maporennsanus >xupoB. [Ipumenenue >kupoB. Mblia Kak COJM BBICIIMX KapOOHOBBIX KHCIOT. Mororue
cBoiicTBa Mblna. [lpeocmasnenue o aunudax. Obwue npedcmasienus O OUOIOSUYECKUX OYHKYUAX
JURUO08.

AmuHOKHMCH0TBI. COCTaB, CTPOCHHE W HOMEHKIATypa aMUHOKUCIOT. ['oMonoruueckuil psipg
npeaebHbIX aMUHOKUCIIOT. V30MepHst penenbHbIX aMUHOKHCIOT. Ontudeckas nzomepus. Ousnueckue
CBOMCTBa MpeACTbHBIX aMHHOKUCIOT. OCHOBHBIC aMHUHOKHUCIIOTHI, oOpasyromue Oenku. CrocoObl
MOJY4YEHHUS] aMUHOKUCIIOT. AMUHOKHCIIOTHI KaK aM()OTEepHbIE OPTaHNYECKHE COCAMHEHHS, PABHOBECHS B
pacTBopax  aMHUHOKHCIOT. CBOWCTBa aMHHOKHCIIOT: KHCIOTHBIE ¥  OCHOBHBIC  CBOICTBA;
U309IEKMPULECKAs MOUKA, AIKUIUPOSAHUe Y allWIIUPOBAHNE aMUHOTPYIIIBL; STepU(UKALUS; PEaKkuu C
a30THCTON KuciaoTOW. KadecTBeHHBIE peakuy Ha aMHUHOKHCIOTHI C TuapokcugoM wemu  (ID),
HUHTHIPHHOM, 2,4-nuHUTpodTOpOeH3010M. CriennpuuecKue KaueCTBEHHBIC PEaKIIU Ha apoMaTH4eCcKue
U TEeTePOLMKINYECKHE AMHHOKHCIOTHl C KOHLEHTPUPOBAHHON a30THOM KHCIOTOW, Ha LUCTEUH C
aneratoM cuHua (II). llowsmue o yuxauueckux amudax — JAAKMAMAX U OUKEMONUNEPAZUHAX.
Buonoruueckoe 3HaueHUE 0-aMHHOKHKCIOT. O0IaCcTH MPUMEHEHHS aMHHOKHCIIOT.

Hentuabl, ux crpoenue. Ilentuanas cBsi3b. AMUIHBIM XapakTep NenTUAHON cBsizu. CHUHTE3
nentuaoB. ['maponus mentuaoB. benku kak mpupoansie OuonoimMepbl. CocTaB U CTpOCHHE OEJKOB.
IlepBuuHas cTpykTypa OenkoB. XHUMHYECKHE METOIbl yCTAaHOBJIECHUS aMHUHOKHCIOTHOTO COCTaBa M
nocienoBaTeNbHOCTH. DepMEeHTATUBHBIN THAPOIU3 OenKoB. BropuduHasi cTpykTypa OENKOB: O-CIHpab,
B-ctpykrypa. TpeTuuHas u 4eTBEpTUYHAS CTPYKTypa OenkoB. [ucynbhuaHbie MOCTUKH U HOHHBIE U BaH-
Jep-BaajbcoBbl  (THAPOGOOHBIE) B3aUMOACHUCTBHA. XHMHYECKHE CBOMCTBA OENKOB: THIPONIHU3,
JIeHaTypalus, Ka4eCTBeHHbIE (IIBETHBIC) peakinu Ha Oenku. [Ipespawenuss Oeikos nuyu 6 opeanusme.
buonoruueckue GyHKINN OENKOB. JocmudiceHuss 6 u3yuenuu CmpoeHus u cunmesa 0eiKos.

HyxkJiennoBble kuciaorbl. Hykneosunpl. Hykneornasl. HyknenHoBble KUCIOTHI Kak HNPUPOIHBIE
nonumepbl. CocTtaB u cTpoenne HykjaenHoBbIX kucioT (JAHK u PHK). 'maponu3 HykI€HHOBBIX KHCIIOT.
Ponp HyKIEMHOBBIX KHUCIOT B KHU3HeAedaTrenbHOCTH opranm3moB. @Pynkumn [JHK un  PHK.
Kommtementapuocts. ['eneTnueckuii kon. Hcciedosanue cocmasa JJHK uenosexa u e2o npaxmuyeckoe
3HayeHue.

Lemoncmpayuu. 1. PacTBopuMOCTh yrieBoJIOB B Bofe U 3TaHoje. 2. KauecTBeHHbIE peaklyy Ha
rroKo03y. 3. O0pa3isl aMHHOKHCIIOT.

Jlabopamopnvie onvimul. 11. CoiictBa rmoko3el. 12. OmpexaeneHue Kpaxmaia B HPOIYKTax
nutanus. 13. XKupsl u ux cBoiicTBa. 14. [IBeTHBIC peakiiny OCIIKOB.

Ipaxmuueckas paboma Ne 7 «'uaponu3 Kpaxmaiay

IHpaxmuuecxas paboma Ne 8. «nenTudurkanus opraHn4ecKux COSAMHEHHID»

Konmponvnas paboma Ne 4 1o Teme «As3oTcoiepkaimue W OHUOJIOTHYECKH aKTHBHBIC
OpPraHMYECKHUE BEILIECTBAY.

Tema 7. Bvicokomonekynapuvle coeOuHeHus

OCHOBHBIE ITOHSTUS BHICOKOMOJIEKYJIIPHBIX COEIMHEHUI: MOHOMED, IOJIUMEp, CTPYKTYPHOE 3BEHO,
cTeneHb nonmMmepu3anui. OCHOBHBIEC CIIOCOOBI MOTYYEHHS BEICOKOMOJIEKYIISIPHBIX COSMHEHUH: Peaknu
nojauMepuzauuul U nonukoHieHcanuu. Comnosnumepusanus. CTpoeHue M CTPYKTypa IIOJIMMEPOB.
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3aBHCUMOCTh CBOWCTB TIOJMMEPOB OT CTPOCHHS MOJIeKyl. Kiaccuukamms MoJMMEpOB: IUIACTMACCHI
(TutacTukm), »macToMephl (KaydykH), BOJOKHA, KOMITO3WUTHL. COBpeMEHHBIE ITacTMAacChl (TIACTHKH)
(MOMMATUIICH, TIOMUIPONIICH, MOJUCTUPOJ, TMOJUBUHIIXIIOPU, (PTOPOILIACT, MONUATHICHTepedTaNaT,
akpun OyTagueH-CTUPONBHBIA IUIACTHUK, MOJMKapOOHATHI). TepMOIUIaCTUYHBIE W TEPMOPEaKTHBHBIE
nonuMepsl. Penondopmansaerunasie cMonbl. Komnosutaele Matepuansl. [lepcneKTHBEl HCIIOIB30BaHUS
KOMITIO3UTHBIX MaTepHalioB. YTiemiacTuku. BomokHa, ux knaccupukanus. [IpupomHbie 1 XUMHUECKUE
BOJIOKHA. VICKyCCTBEHHBIE M CHHTETHYECKHE BOJIOKHA. llOHATHE O BHCKO3€ W ameTaTHOM BOJIOKHE.
[Monu>dupHEle W TONMAMUIHBIE BOJIOKHA, MX CTpOEHHE, CBOMCTBA. llpakTHuyeckoe HCIIOIb30BaHUE
BOJIOKOH. Omactomepbl. llpupomHpiii U cuHTeTHYecKHMil KaydyK. PeswHa um »00HUT. [lpnMenenme
nonuMepoB.  CuHTeTH4eckne  IUIeHKH.  MemOpansl.  HoBble  TexHonmormm  AajbHEHILETO
COBEpPIICHCTBOBAHUS TMOJIMMEPHBIX MaTEPHATIOB

Uemoncmpayuu. 1. OO6pa3mel 1wractukoB. 2. Komneknus BomokoH. 3. ITlommkonmeHcarus
STHJICHTJIMKOIIS C Tepe(TaIeBOil KHCIOTOH.

Jlabopamopnuvle onvimei. 13. OTHOIIEHWE CHHTETUYECKHX BOJIIOKOH K PAacTBOpaM KHUCIOT H
aienoyei.

Ipaxmuueckas paboma Ne 9. Pacnio3HaBaHHE TUIACTHKOB.

Ipaxmuuecxasn paboma Ne 10. Pactio3HaBaHrE BOJIOKOH.

11 KUIIACC

Tema 1. Hememannwt

Knaccudukanms HeopraHMIeCKUX BEIIECTB. DJIEMEHTHI METAIJIbl 1 HEMETAIUTBI M X TOJI0KEHHUE B
[lepuonuueckoit cucteme.

Baaropoanbie (MHepTHBIE) ra3bl. O0OIIas XapaKTEPUCTHKA DIIEMEHTOB TiaBHOM noarpynnsl VIII
rpynnbl. OCOOEHHOCTH XMMUYECKUX CBOMCTB. [IpuMeHeHne O1aropoHbIX Ta30B.

Bonmopon. Ilomyuenuwe, ¢u3mueckne W XHWMUYECKHE CBOHCTBa (peakiMi C MeTaIaMH H
HEMETaJUIaMH, BOCCTAaHOBJICHHE OKCHIOB U cosiet). [ unpunapl. TOIIIMBHBIE JIEMEHTHI.

I'asorensl. O0mas xapakTepucTHKa JIEMEHTOB IfaBHOM noarpynmsl VII rpynmel. ®dusndeckue
CBOICTBAa TPOCTHIX BEIIECTB. 3aKOHOMEPHOCTH W3MEHEHHsS] OKHCIHUTENbHON aKTHBHOCTH TaJOTE€HOB B
COOTBETCTBHM C WX IOJIOKEHHEM B MepHoanveckor Tabmuie. ['ajgoreHoBomopoasl — TMONydYeHue,
KHCIIOTHBIE U BOCCTAHOBHTEIHHBIE CBOWCTBA. | allOr€HOBOJOPO/IBI, TaIOTEHOBOAOPOAHBIE KUCIOTH U HX
conmu. IlopsAgok BBITECHEHHS TajJOTEHOB M3 pAacTBOPOB TaJOreHHIOB. XJIOp — TOJNy4YeHHE B
MIPOMBIIIUICHHOCTH ¥ J1a00OpaTOPHH, PEeaklii ¢ MeTaJUlaMHd M HeMeTaJulaMu. B3ammopeiicTBue Xjopa ¢
BOJIOM M pacTBOpaMu mienouend. LlemHoil MexaHu3M peaklMu B3auMOJACHCTBUA XJIOpa C BOJOPOJOM.
O6e33apakiBaHUe THUTHEBOM BONBI XJIOpPOM. XpaHEHHE M TPaHCIOPTHUPOBKa xyopa. KucmopogHsvie
COEIMHEHMS XJIopa. ['MIOXJIOpUTHI, XJIOpaT M MEPXJIOPAThl KaK TUIMUYHBIE OKHCIUTEIH. XIIOPOBOAOPOL]
— TIOJIy4€HHe, KUCIIOTHBIE U BOCCTAHOBUTENbHBIE CBoKcTBA. CoJsiHas KUCIIOTA U ee cond. KauecTBeHHBIE
peaKknuu Ha rajJoreHuA-uoHbl. Du3nyeckue cBOicTBa MPOCTHIX BemlecTB. OCOOEHHOCTH XUMHUH (TOpa,
Opoma u Hiona. KauecTBeHHas peakius Ha iof1. [[puMeHeHre TaoreHOB U X BaXKHEHIIIMX COSAMHEHUH.

IkC - Cooeporcanue iiooa 6 nouse u 6odoemax PK. Brusnue oeguyuma iiooa Ha 300posve
HaceneHus.

IxC - Cnocobwr oyucmru 800ul 6 2. ColkmuleKape

DJieMeHTHI NOATPyNNbl Kucjaopoaa. O0mas xapakTeprCTHKa 3JIEMEHTOB TJIaBHOHM moarpymiisl VI
rpynnsl. du3nyeckne CBONCTBA MPOCTHIX BEIIECTB.

O30H kak amtorpornHas Moaudukanus kuciopoja. IlomyueHune o3oHa. O30H KaK OKHCIHTEINb.
[lozuTnBHAs 1 HeraTHBHAS POJIb O30HA B OKpYy:Karolel cpene. CpaBHEHHE CBOMCTB 030HA U KUCIIOPO/A.
Bona n mepokcun Bogopoaa Kak BOJOPOJHBIE COETMHEHUS KUCIOPOAa — CpaBHEHHE CBOMCTB. Ilepokcun
BOIOPOJA KaK OKUCIUTEIb U BOCCTAHOBUTEND. [lepoKcH bl METAMIIOB.

Cepa. Amnotporusi cepbl. Du3nMUecKkne M XHMHUYECKHUE CBOWCTBAa CEphl (B3aMMOCHCTBUC C
MeTallJIaMH,  KHCIOPOAOM, BOJOPOJOM, pAacTBOpaMH  IIEJOYeH, KHCIOTaMHU-OKHCIHTEISIMH).
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Bsanmopeiicteue cepsl ¢ cynapduTom HaTpus ¢ obOpasoBaHueM TuocyibdaTta HaTpua. CepoBomopox —
NOJy4YeHHe, KHUCIOTHbIE M BOCCTaHOBHTENbHBIE cBoiicTBa. Cynbdunsl. [lucynedan. Ilonsatue o
nonucynbpuaax. CepHHCTBI Ta3 Kak KUCIOTHBIH OKcHIA. OKHCIUTEIbHbIE W BOCCTAHOBUTEIIHHBIE
CBOWCTBa cepHHUCTOro rasa. IlodydeHume cepHHCTOro rasa B TPOMBIIIICHHOCTH M JIaOOpaTOpHU.
Cepnucras kuciora u ee conu. CepHelii anruapuz. CepHas kucioTta. CBONCTBa KOHUEHTPUPOBAHHONW U
pa30aBiICHHOW cepHOW KHUCIOTHI. [leiicTBME KOHLUEHTPUPOBAHHOHN CEPHOIM KUCIOTBHI HA caxap, METallbl,
HeMeTalsbl, CyiabQuasl. TepMuueckass yCTOMUMBOCTH Cyib(aroB. Kpucrammoruaparsl cyiab(aros
MeTanoB. KauecTBeHHas peakliys Ha CEpHYIO KHCIOTY U €€ COJIH.

DJieMeHThl noArpynnbl azora. OOmas XapakTepuCTHKa IVIABHOW HOATPYHNbl V IPYIIIHL
®uznyecKre CBOMCTBA MPOCTHIX BEILIECTB.

A30T u ero coequHeHus. CTpoeHre MOJIEKYJIbI a30Ta. PU3NUECKHe U XUMUYECKHE CBOICTBA a30Ta.
[lony4yeHne a3oTa B NPOMBINUICHHOCTH W Jaboparopuu. Hutpumel. AMMHak — €ro IOJIyu€HHE,
¢dusnueckue U XUMUUeckue cBoiicTBa. OCHOBHBIE CBOWMCTBA BOJHBIX PACTBOPOB aMMHaka. AMMHUAK Kak
BOCCTaHOBUTENb. B3anMOIENCTBHE aMMHaKa C aKTHMBHBIMHM MeTallaMH. AMHJ HaTpus, €r0 CBOWCTBA.
Conu amMonust. [loBeneHne coneit aMMOHUS MIPYU HarpeBaHnu. KadecTBeHHas peakys Ha HOH aMMOHHUS.
[Mpumenenne ammuaka. OKCHIIBI a30Ta, UX NodydeHue u cBoictBa. Okcua azota (I). Okuciaenne okcuaa
azota (II) kucmopomom. Jnmepmszanus oxcuaa azora (IV). A3orucras kucmora u ee conu. Hurpursr kax
OKHCIIUTENN U BOCCTAHOBUTENHN. A30THAsI KHCIOTa — (U3MUECKUE U XUMHUYECKHE CBOMCTBA, MOIyUCHHE.
A30THasi KHCIOTa KaK OKHCIUTENb (OTHOIIEHHE a30THOH KHCJIOTBI K METaJulaM M HEMeTaJllaM).
3aBUCUMOCTh HPOLYKTa BOCCTAHOBJICHHS a30THOW KHCJOTBHI OT aKTUBHOCTH MeETalyla U KOHLEHTPALUH
kucnoTel. [loHsTe o KartmoHe HUTPOHHS. OCOOCHHOCTh B3aWMOJCHCTBHSI MarHWs W MapraHia c
pa30aBiIeHHOW a30THON KUCIOTON. HUTpaThl, nx (u3nyecKkue u XUMAYECKHE CBOMCTBA (OKHCIUTENbHBIC
CBOIICTBa U TepMUUECKasl YCTONUNBOCTD), IPUMEHEHHE.

Ok C - Ucnonvzosanue azoma 6 MEOUYUHCKUX YUPeHCOCHUSX.

®Dochop u ero coenuaeHus. Ayutotponus pocdopa. Puzndeckue cpoiicTBa Gochopa. Xumuaeckue
cBoiicTBa (ocdopa (peakuuu C KHUCIOPOJOM, TajloreHaMH, MeETaJUIaMH, CJIOKHBIMH BEIICCTBAMU-
okucnuTeNnsaMu, menodamu). llonydenne n npumenenne ¢ochopa. Pochun. Dochumpr. DochopHbIit
aaruapun. Oprodocdopras u meradochopHass KUCIOTHI M HX cond. KadecTBeHHass peakius Ha
optodochatsl. Paznoxenne oprodocdoproii kuciotel. [Ipumenenue hochopHol KUCIOTHI U €€ COoNeH.
buonornueckas ponb dpocdaros.

Oo0mas xapakTepHCTHKA JIEMEHTOB IJ1aBHOM noArpynnsl IV rpynnsl.

VYraepon. Amnorponus yriepona. CpaBHEHHE CTPOEHHS U CBOMCTB rpadura u anmasa. Dymiepen
Kak HOBas MOJIEKyJIsipHas (opma yriepona. Yrojib: XUMUYECKHE CBOMCTBA, MOJMyYeHUE W NMPUMEHEHHUE
yrost. Kapouapl. ['naponns kapOujga Kanblus ¥ KapOuna amoMuHus. KapOuabl mepexoqHbIX MeTallioB
(>keme3a, Xxpoma M Jp.) KaKk CBEpXIpouHble Marepuayibl. OKCHIBI yriepoja. DJIEKTPOHHOE CTPOEHHUE
MOJIEKYJIBI yTapHOTO Ta3a. YTOilb W YrapHBI Ta3 KaKk BOCCTAHOBHTENH. Peakmus yrapHoro rasa c
pacriaBamu 1enodeil. Cunre3 hopmuaros. O6pazoBaHue yrapHOTO r'a3a MPH HENOJIHOM CTOPaHUM YIJIS.
Buonorunueckoe neiictBue yrapHoro rasza. I[lomyyeHne u nmpuMeHEHHE yrapHOTO ras3a. YTJIEKHCIbIH ras:
MoJTydeHne, XUMHYECKHEe CBOWCTBA (B3aMMOJIEHCTBHE YIIIEKHCIIOTO Ta3a ¢ BOAOH, IIEI0YaMH, MarHHueM,
NEPOKCHIAMH METAJUIOB). DJEKTPOHHOE CTPOCHUE YIJIEKUCIIOrO ra3a. YTojbHas KHCJIOTa M €€ COJIH.
Kap6onater 1 ruppoxkapOOHaThl: UX MOBEAEHHE NMpH HarpeBaHnH. Haxoxaenwne xapOOHATOB MarHUs U
KaJbllisl B TMPHPOJIE: KOPAJUIbI, XEMUYT, H3BECTHSIKH (M3BECTKOBBIE TOpBI, KapCTOBBIC IEIEpHI,
CTaJIaKTHTHI U CTAJIATMUTBHI).

Kpemunii. ®uznueckue M XUMHUYECKHUE CBOWCTBA KpeMHMsS. Peakuuud ¢ yriiem, KHUCJIOPOJOM,
XJIOPOM, MAarHueM, pacTBOpaMHU IIeNoYed, cepoBojoponoM. CHIIaH — BOJOPOAHOE COEIUHEHHE
kpemuns. Cwmmnunsl. [lomydenne n npumerenne kpemaus. Oxcupn kpemaus (IV), ero crpoenwme,
¢u3udyeckue 1 XMMUYECKHe CBOWCTBA, 3HAYCHUE B IIPUPOJIC U MpUMeHeHHEe. KpeMHueBbIe KHCIOTHI M UX
comu. I'maponus cunukatoB. CHIMKaTHbIE MUHEPAJIbl — OCHOBA 36MHOMN KOPBI.
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Bop. Okcun 6opa. bopHas kucnora u ee conu. bypa. Bomopoansie coequneHuss 6opa — OOpaHsbl.
IIpumenenre coennHEHNUH Oopa

Pacuémmnvie 3a0auu.

BrimonHeHnue ynpaxxHeHHWH MO TeMaM pasleia Ha COCTaBJICHUE YPAaBHEHUH peakUui,
COOTBETCTBYIOIIMX 33JaHHBIM IIETIOYKaM MpeBpalleHuil. PemieHne pacdeTHBIX 3a1ad MO0 XUMHYECKUM
¢dopmynaMm u ypaBHEHHUSIM

Jemoncmpayuu. 1. Topenne Bomopona. 2. Ilomydenne xmopa (ombIT B mpobupke). 3. OmbITH
OpomHoOIi Booif. 4. OKHCIMTENbHBIE CBOHCTBA pacTBOpa rumnoxjopura Hatpus. 5. [lnaBnenue cepsl. 6.
T'openne cepbl B kmcimoponae. 7. BzammonelicTBue »kene3za c¢ cepoi. 8. ['openme cepoBomopoma. 9.
Ocaxnenue cynbdumon. 10. CporicTBa cepHuctoro rasa. 11. JleiicTBue KOHICHTPUPOBAHHOW CEPHOMN
KHCIIOTBI Ha Melp M caxapo3y. 12. PactBopenue ammuaka B Boje. 13. OcHOBHBIE CBOMCTBa pacTBOpa
ammuaka. 14. Katanutnaeckoe oxucinenune ammuaka. 15. Iomyuenne okcuna azora(ll) u ero oxucienue
Ha Bo3mayxe. 16. [leiictBue a30THO# kuciaoThl Ha Meab. 17. I'openue docdopa B kuciaopone. 18.
[Ipepamenne kpacHoro ¢ocdopa B Oenplii M ero cBeueHue B TemHOTe. 19. BsammopeiictBue
¢dochoproro anruapuna ¢ Bogoit. 20. Odpasirs! rpadura, anmasa, kpemaus. 21. ['opeHne yrapHoro rasa.
22. TymieHne niaMeHH yTIeKUCIbIM ra3oM. 23. Pa3noxxenue mpamopa.

Jlabopamopnuvie onvimol. 1. llonydeHne xmopa u u3ydeHHe ero CBOWCTB. 2. O3HaKOMIIEHHE CO
CBOWCTBAMH XJIOpCOJAEpKAaIUX orOenuBareneid. KadecTBeHHas peakuusi Ha TaJOTCHUA-HOHBL 3.
CaoiicTBa Opoma, #ioga m ux coneil. Pasnoxenme mepokcuma Bomopoaa. OKHCIEHHE HOTUA-HOHOB
MEPOKCUAOM BOJOPOAA B KUCIOM cpene. 4. I3yueHue CBOMCTB CEpHOU KUCIOTHI U €€ colie. 5. M3yueHue
CBOMCTB BOJIHOTO pacTBOpa aMmuaka. 6. CBoiicTBa cojicii ammonus. KauecTBeHHas peakius Ha docdar-
noH. 7. KaduecTBeHHas peakius Ha KapOoHAT-MOH. PasnokeHne ruapokapOoHara Hatpus. 8. VMcmbiTanne
pacTBOpa CHIMKaTa HATPUs UHIAUKATOpOM. 9. O3HaKOMIICHHE C 00pa3liaMu IPUPOIHBIX CUIIMKATOB.

Ipaxmuueckas paboma Nel. DxcriepuMeHTaIbHOE pellieHHe 3a/1a4 1o TeMe «[ amoreHs».

Ilpaxmuuecxasn paboma Ne 2. DKCTIepUMEHTAITFHOE PELISHHE 33124 10 TeMe «XallbKOTeHBD.

Ipaxmuueckas paboma Ne 3. TlonydeHne aMMuaKa U U3y4eHHUE €ro CBOMCTB.

Hpaxmuueckas paboma Ne4. JKCIEpUMEHTAIFHOE pEIICHHE 334a4 MO0 TeMe «OJIEMEHTEHI
MOJTPYIIIBI a30Ta»

Koumponvuas paboma Nel no teme «Hemetamiby.

Tema 2. Obugue ceoiicmea memannos

OO0muii 0030p 371eMeHTOB — MeTa/LU10B. CTpOEHHE W CBOWCTBA MPOCTHIX BEIIECTB-METAIIOB.
ONEKTPOXMMHUYECKUI P  HANpPsHKEHUH METaioB. MeTainieckne KPUCTAUIMYECKHE PEmIeTKH.
[lomyuenune u npumeneHue Metawio. CriaBsl. XapakTepuCcTHKa HanOoIiee N3BECTHBIX CILIABOB.

Hemoncmpayuu. 24. Konnexiust Mmetamios. 25. Koniekust MUHEPAIOB U PYA

Pacuémmnvie 3a0ayu. Pemienne pacueTHBIX 3a/1a4 IO XUMHUYECKUM (OpMYJIaM U ypaBHEHUSIM

Tema 3. Memannwl 21aéHbIX NOOZPYyRN

Ilesounble MeTaibl. OOmIas XapaKTEpPUCTHKa 3JIEMEHTOB TJIaBHOM moArpynmsl [ rpymnmsl.
CBoiicTBa 1IETO0YHBIX MeTaoB. Pacno3HaBaHue KaTUOHOB JUTHS HAaTpus U kanus. Hatpuit u kanuii —
NPEJICTABUTENH [ISIOYHBIX METaNIOB. XapaKTepHble peakuu HaTpus u Kanus. [lonydeHue mermouHbIx
MeTauoB. OKCHIIBI M NIEpOKcH bl HaTpus U Kainua. CoeauHeHus Hatpus U Kanus. Conu HaTpus, Kanus,
WX 3HAYEHHE B PUPOJIE M )KU3HU YesoBeka. Cosa v eIKUil HaTp — BayKHEWIIIHE COSIMHEHUS HATPHS.

Ik C - Munepanvusie 600t PK

bepuinuii, mMaruuii, meno4Ho3eMelbHble MeTa/bl. OOIIas XapaKTEPUCTHKA 3JEMEHTOB
rnaBHOW moarpynmsl I rpymimel. AMGOTEpHOCTh OKCHAa W THUApokcuaa Oepriums. OKpacka IUTAMEHH
COJISIMH ILIEJIOYHO3EMENIbHBIX METAIOB. MarHuii W KanbIMi, WX 00ILas XapakTepUCTUKAa HAa OCHOBE
nosnoxeHus B [lepuonuueckoit cucreme snementoB JI. 1. MenneneeBa u ctpoeHust aroMoB. [lonyuenue,
(du3NUecKue 1 XUMHUYECKHE CBOWCTBA, MPUMEHEHHE MArHus, KAbIHs ¥ UX coeauHeHnid. COM MarHus u
KaJbLHs, UX 3HaYeHUE B IPUPOJE U KHU3HH YeJoBeKa. JKecTKOCTb BOJBI M CIIOCOOBI €€ yCTPpaHEHHS.
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AJIIOMMHHIA. PacipocTpaHeHHOCTD B IPHUPO/IE, GU3NYECKHE U XMMUYCCKUE CBOMCTBA (OTHOILICHUE
K KHCIIOPOJy, TaJloT€HaM, PacTBOpaM KHCJIOT M IIenodeid, amoMoTepmusi). [Ipon3BoACTBO amfOMHHUS.
[Tpumenenue amromMuHus. AMGOTEPHOCTh OKcHAa U Tuapokcuaa amomunus. Conu amomunus. [loaHoe
pas3ioXeHne BOAOH CoJielt allfOMUHUS CO cIaObIMH IBYXOCHOBHBIMH KHCIIOTaMU. AJIFOMHHATHI B TBEPIOM
BUJIE U B pacTBOpe. KoMIIEKCHBIE COETUHEHNS ATFOMUHUS.

Ik C - Boxcumwr PK

OaoBo u cBuHen. Ou3nyueckne U XUMHYECKHE CBOMCTBA (PEAKIUU C KHCIOPOIOM, KHCIOTaMH),
npumenenue. Conu onoa (II) u ceunna (I1I). CBUHIOBBINM aKKyMYJISTOP.

Jemoncmpayuu. 26. OxpamiBaHue IJIAMEHH COJISIMU IEIOYHBIX U MIET0YHO3EMETbHBIX METAIIOB.
27. BzaumoneiicTBue HaTpus ¢ Boaod. 28. BzaumonelctBue kampius ¢ Bojoil. 29. Komnekuus
«Amomunuity. 30. IlnaBnenme amomunaus. 31. BsaumopeiicTBue amoMuHUS cO IIenoYblo. 32.
AnroMoTepMus.

Jlabopamopnule onvimur. 10. OkpaliuBaHue IJIAMEHU COCAMHCHUSAMH IIEIOYHBIX METAUIOB. 11,
O3HaKOMIJICHHE C MUHEpaJlaMH W BaKHEHIIMMHU COCAUHEHUSIMU IIETOYHbIX MeTayuioB. 12. ColicTBa
COCIMHEHUM IIeNoYHbIX MeTauioB. 13. Okpacka IJIaMEHU COJISIMU IIEJIOYHO3EMEJbHBIX METaIoB. 14.
CBoiicTBa MarHus U ero coenuuenuii. 15. CBoiicTBa coequuennii kanpius. 16. Xectkocts Boabel. 17.
CpoiictBa amromuamsa. 18. CpoiictBa coemuHeHmit amromuausg. 19. CpoiicTBa 0510Ba, CBHHIIA M HX
COEIMHECHM.

Ilpakmuueckaa paboma 5. DKCIIEPUMEHTAIBHOE peHICHHE 3adad Mo Teme «MeTabl TIaBHBIX
MOATPYIIID».

Tema 4. Memannsl no6ouHbIX ROOZPYRN

Oomas xapaktepucTuka mnepexoansix Meta/uioB |—VIII rpynn. OcoOeHHOCTH cTpOeHUsS
aTOMOB IIepeXOIHBIX MeTauioB. O0mme Gu3nuecKie U XMMUIeckrue cBoiicTBa. [IpuMeHeHrne MeTaioB.

Xpom. dusnyeckue cBOMCTBa xpoma. XMMHUYECKHE CBOMCTBa XpoMa (OTHOIIEHHE K BOJSHOMY
napy, KUcJIopomay, XJiopy, pacrBopam Kuciot). [lomyuenue u npuMenenne xpoma. CoenrHEHUS XpoMma.
H3MeHeHne  OKHCIMTENbHO-BOCCTAHOBUTEIBHBIX M KHCIOTHO-OCHOBHBIX CBOMCTB OKCHAOB U
THUAPOKCHJIOB XpOMa C POCTOM CTENIEHH OKUCIEeHUA. AMQOTEpHbIE CBOWCTBA OKCHA U THIPOKCHA XpOoMa
(ITI). Oxucnenue coneir xpoma (III) B xpomaTsl. B3anMHBIE TEpexojpl XpOMAaTOB W AUXPOMATOB.
Xpomatbl ¥ AUXpOMAThl Kak okuciuTend. [lomHoe paznoxkenue Bomoi coneit xpoma (III) co crabeiMu
JIBYXOCHOBHBIMH KUCJI0TaMU. KOMITIEKCHBIE COEIUHEHUS XpOoMa.

Mapranen. ®u3nueckre CBOWCTBA MapraHiia. XMMHYECKHE CBONCTBA Mapraniia (OTHOIIECHHE K
KHCIIOPOY, XJIOpy, pacTBopaM kuciorT). [lomyuenune u npumenenne mapranma. Oxcua maprania (IV) xax
OKHCIIUTENb W KaTanu3atop. [lepmaHranat xamus kak okuciutenb. Okcua U ruapokcua mapranana (11):
nonyuenue u cBoictBa. Coedunenusn mapeanya (111). Maneanam (V1) kanus u maneanam (V) kanus, ux
nonyuexue.

Keneso. Haxoxaenne B mpupoje. 3HAUCHUE XKeie3a A OpraHm3Ma deiioBeka. Du3mdeckue
CBOWCTBa XeJe3a. XUMHUYECKHE CBOMCTBa >keie3a (B3aUMOJECHCTBHE C KHCIOPOAOM, XJOPOM, CEpOH,
yrieM, BOJOW, KHCIOTaMmu, pacTBopamu coieif). CrutaBbl jkenesa ¢ yrieponoMm. llomyuyenue u
npuMmenenue okene3a. CoennHeHus kene3a. CpaBHEHHE KHCIOTHO-OCHOBHBIX W OKHCIHUTEIBHO-
BOCCTaHOBHUTEJBHBIX CBOWCTB ruapokcuaa xenesa (II) u rumpoxcuna xenesa (III). Connm xenesza (1) u
xenesa (II1). Meroasl iepeBoaa coeit xenesa (II) B conu xenesa (I11) u oopatHo. [TonHoe pasioxeHue
Bomou coseit kenesa (III) co cmaGeiMu NIBYXOCHOBHBIMHU KucioTamu. OKHCIATEIHHBIE CBOWCTBA
coequnenmnii xenesa (III) B peakuuax c BocCTaHOBUTENSIMH (MOJUIIOM, CEPOBOJOPOJIOM U MEIBIO).
IlmarnnHble KOMIUTEKCHI jkene3a. KauecTtBeHHble peaknmu Ha woHH kene3a (1) u (III). @eppumot, ux
nonyueHue u npumeHeHue.

Ik C - Coodeporcanue coneli sceneza 6 6odax PK.

Menb. Haxoxnaenue B npupoje. buonornueckass posb. PuU3MyUecKUe U XUMHUYECKUE CBOWCTBA
(B3aMMOACHCTBHE C KHUCIOPOJOM, XJIOPOM, CEPOH, KUCIOTaMH-OKHCIUTENAMH, XitopuaoM xeinesa (I1I)).
Bzaumooeiicmeue medu ¢ KOHYEHMPUPOBAHHLIMU CONAHOU, OPOMOBOOOPOOHOU U UOOHOBOOOPOOHOU
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Kucromamu 6e3 docmyna 6o30yxa. llomydenne um npumenenrne Menu. Okcun u ruapokcun memm (I).
Comu menu (II). Menusnii kynopoc. Ammuakatel Menu (I) u menu (II). Ilomyuenue okcuma memu (1)
BoccTaHoBieHueM ruapokcuaa meau (1I) riroxo3oit. [onydenue xnopuna u noguaa meau (I).

Cepeopo. Dm3uueckne W XUMHUYSCKHE CBOHCTBA (B3aMMOACHCTBHE C CEPOBOIOPOIAOM B
NPUCYTCTBUU KHCIOPOJA, KHCIOTaMHU-OKHCIHUTENsIMU). OcakaeHue OKcuaa cepebpa mpH IeHCTBUU
1IeJIoYn Ha coiu cepebpa. AMMHakaThl cepeOpa Kak OKHcIUTenH. KadecTBeHHass peakuus Ha HOHBI
cepebpa. Ilpumenenne cepedpa.

3os0T0. dU3NYECKHE 1 XUMUYECKHE CBOMCTBA (B3aMMOJICHCTBUE C XJIOPOM, «IIAPCKON BOJKOM»).
3omoToxopoBogoponnas kuciora. ['mapokcun 3omota (I1). Kommiekcs 30mota. CriocoObI BBEIACITICHUS
30J10Ta U3 30JI0TOHOCHOU Topobl. [IpuMenenue 3o0m0Ta.

Hunk. ®usmueckue M XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBHE C TajJOT€HAMH, KHCIOPOAOM,
cepol, BOJOH, pacTBOpaMH KHUCIOT W mienodeii). [lomyuenne n mpumeHeHwe IUHKA. AM(OTEpHOCTH
OKCHJA U TUJIPOKCHJIa IMHKA. BaxkHelmue conu nuHKa.

PryTh. Ou3ndeckne u XUMHUYECKHE (B3aUMOJIEHCTBHE C KHCIOPOIOM, CEPOH, XJIOPOM, KHCIOTaMU-
OKHCIIUTENSAMH) CBoWcTBa. llomydeHne W TNpUMEHEHHWE PTYTH. AMaibeamsvl — CHIAGbL PMYMU C
memannamu. Oxcuo pmymu (1), eco nonyuenue. Xnopuo u uoouo pmymu (1)

Jemoncmpayuu. 33. B3amMopeiicTBue Xpoma C CONSHOW KHCIOTOW Oe3 JocTyma Bo3ayxa. 34.
Ocaxnaenne ruapokcuga xpoma (III) m oxucnenwe ero mepokcumoMm Bomopoda. 35. Paznoxenwue
nuxpoMara amMMmoHus. 36. PasnoxeHue mepokcuaa BoAOpoAa MOJ AEUCTBHEM AUMOKCHAA Mapranua. 37.
Komnexnus «Kenezo u ero cmmasb». 38. Ocaxnenne ruapokcuna xeneza (II) m oxucienue ero Ha
Bo3ayxe. 39. Brinenenue cepedpa u3 ero cosieli EHCTBHEM MEIH.

Pacuémmnule 3a0auu.

BeimonHenne ymnpakHeHHH 1O Teme «MeTamuibl MOOOYHBIX TMOATPYI», HA COCTABJICHUE
YpaBHEHMI peakivii, COOTBETCTBYIOIIMX 3aJaHHBIM IIEMOYKaM IpPEeBpallleHUil. PelieHrne pacyeTHbhIX
3a/1a4 1Mo XUMUIEeCKUM (HOpMyJiaM B YpaBHEHUSIM.

Jlabopamopnwvie onvimul. 20. CpoiicTBa coenmHeHmii xpoma. 21. CBoiicTBa MapraHiia u e€ro
coeauHeHuil. 22. N3ydyenue MuHepaoB xenesa. 23. CpoiicTBa xenesa. 24. CBoHCTBa MeH, €€ CILUIABOB U
coeauHenuii. 25. CBoiicTBa IIMHKA U €T0 COEAUHEHHUH.

Ipaxmuueckas paboma 6. llonydyenune MmeaHOro Kymnopoca. [loyrydeHue xene3Horo Kyrnopoca.

Ilpaxmuueckaa paboma 7. DKCepUMEHTAIIFHOE pEIIeHre 3a1a4 1Mo TemMe «MeTalibl MoO0YHBIX
MTOATPYTIID.

Ipaxmuuecxasn paboma 8. Ilomyuenue conmn Mopa

Konmponvuas paboma Ne 2 o teme «MeTanibiy».

Tema 5. Cmpoenue eeuwecmea

Crtpoenne artoma. Hyxmuasl. M3ortomsl. [edext maccel. Tumbl paguoakTHBHOTO pacmaja.
TepmosimepHbiit cuHTE3. OTKPBHITHE HOBBIX XMMHYECKHX JJIEMEHTOB. SnepHble peakunu. Tunsi a0epHvix
peaxyuil: Oenenue u cuumes. Crkopocms peakyuu paouoaxkmusrHo2o pacnaoa. llpuveHeHue
PaMOHYKIUAOB B MeAWIMHE. METOoJ MEYEHBIX aTOMOB. [IpumeHeHue paouoaKxmueHvlX HYKIUOO8 6
eeoxporonoeuy. CoBpeMEHHas MOJeNlb CTpoeHus artoMa. KopmycKynsipHO-BOJHOBBIE CBOMCTBa
anekTpoHa. llpencraBnenue o kBaHToBOM MexaHuke. CootHomenue Jne¢ bpoitna. Ipunioun
HeonpesieneHHocTh [ eiizenOepra. [lonstrie o BoiHOBOM (GyHKnWMU. KBanToBBIE umcia. AToMHas
opburans. Pacnpenenenue 3IEKTPOHOB IO HHEPTETHYECKHM YPOBHSIM B COOTBETCTBHHU C NPUHIIMIIOM
HAaUMEHBIIIEH SHEPTUH, MPaBWIIOM XyHaa U npuHIUnoM [laymu. OcCOOEHHOCTH CTPOSHUS SFHEPTETUIECKHIX
ypoBHEW aTtoMoB O-351eMEHTOB. JJIeKTpOHHas KoH(urypaius atoma. Kiaccudukanus XHMHYECKHX
3NIEMEHTOB (S-, P-, 0-, f-3meMeHThI). DeKTpOHHbIC KOHOUTYPAIMH TTOJOKUTESIBHBIX U OTPHUIATEIBHBIX
noHOoB. OCHOBHOE M BO30Y>K/IEHHBIE COCTOSIHUSI aTOMOB. BasleHTHBIE 31eKTPOHBI. DJIeKTPOHHAs MPHPOIa
XUMUYECKOH CBSI3H.

Buabl xumuyeckoi cBsI3H.
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KoBajieHTHasi cBfI3b U €€ XapaKTEpUCTUKU (IPHEPIus CBsI3M, AJMHA CBSI3U, BAJCHTHBIH Yyroll,
KpPaTHOCTh CBSI3H, IOJSIPHOCTh, MOJIsipU3yeMocTh). KoBaneHTHas HemosisipHas M IOJIApHAsl CBSI3b.
OOMeHHBIII ¥ JOHOPHO-aKUENTOPHBIA MeXaHH3M o00pa30BaHHs KOBAICHTHOW TMOJISIPHOHM CBS3H.
I'eomeTpusa Monekybl. JIUIONBHEII MOMEHT CBS3H, AUIMOJIBHBII MOMEHT MOJIEKYJIBI. XUMUYECKas CBA3b.

Honnasn cBa3b. OTianuue MeX1y HOHHON U KOBaJEHTHOH cBA3bt0. CTpoeHue TBEpAbIX Tel. THmbl
KPUCTAIUTMYECKUX PEIICTOK HOHHBIX coenHeHni. [TonaTue 00 anemMeHTapHOH siueiike.

Mertannunuyeckasi csa3b. CtpoeHue TBepapix Ten. Kpucramimueckue u amopdubie Tena. Tumbsl
KPUCTAJUIMYECKUX PELIETOK METAIJIOB.

MesxkmoJieRyJIsIpHbIe B3auMoeiicTBUA. BogopoaHas CBsI3b U €€ BIUSHUE HAa CBOMCTBA BEIIECTBA.
[lonsiTre 0 cynpamMoneKyaspHON XUMHUH.

Lemoncmpayuu. 40. Mogenu monexyn. 41. Kpucrannudeckue pemeTku

Pacuémmnuie 3a0auu. Pemenne pacueTHbIX 3a/1a4 0 XUMUYECKUM (HOPMyJIaM U ypaBHEHUSIM.

Tema 6. Teopemuueckoe onucanue XumMu4ecKux peaxkyuii

TenmoBolr >PQPEeKT XUMHUECKON peakiuu. DHAOTEPMUYECKHE W SK30TEPMHUYCCKUE PEaKIIHUH.
Tepmoxumudeckne ypaBHeHHUs. Termiora oOpa3oBaHWs BemiecTBa. 3akoH l'ecca W CIENCTBUS U3 HETO.
Oneprust cBsa3u. [lousitue o gnympennei snepeuu u >HTaNbNUU. [loHsaTtue 06 sHTponmu. Bropoii 3akoH
tepmoguHaMuku. Qopmyna bBoavymana. OHeprus [mOOca W KPUTEpUH CaMOIPOM3BOIBLHOCTH
XUMUYECKOH peakuuu. CKOpPOCTh XMMHYECKUX PEakKlUif, ee 3aBHCUMOCTb OT Pa3IMYHBIX (PAKTOPOB:
NPUPOABl PEArHpYIOIIMX BEILECTB, KOHLUEHTPALWH PEArupYIOIIMX BEILECTB, TEMIEPAaTyphl, HaIHYHS
KaTaJn3aTopa, MJIOMIAAH MOBEPXHOCTH PEarupyroliyX BeIlecTB. Peakuyu roMoreHHble U reTeporeHHbIE.
OnemMeHTapHble peakiuu. MexaHu3M peakuuu. AKTHUBHPOBAHHBIH KOMIUIEKC (TIEPEXOJHOE COCTOSIHHE).
3akoH neicTByommx macc. Koncmanwma ckopocmu peaxyuu, ee pasmeprocms. CKopocmv peaxyuu
paouoaxmueroeo pacnaoa. Ilepuoo nonypacnaoa. Ilpasuno Bant-I'opda. Ilonsarue o0 sHeprum
aKTUBAIMU U 00 DHEPreTHYeCcKOM Mpoduiie peakuuu. Ypasuenue Appenuyca. KatanuzaTopbl U Kataius.
Onepeusi akmueayuy, Kamaiu3upyemou u HeKamaiusupyemol peaxkyuy. AKTUBHOCTb U CEJIEKTUBHOCTb
Katanu3aTopa. ['OMOTEHHBI W TEeTepOTeHHBIH KaTalu3. [ OMOceHHbll Kamanuz 6 2a3060i @ase.
Kamanumuueckoe oxucnenue yeapnoeo 2aza 6 KOHEEPMEPAX GbIXJONHBIX 2d306 6 asmomoobunsx. Ponb
KaTajau3aTopoB B TMPHUPOAE M MPOMBIIUIEHHOM Tpou3BojacTBe. DepMeHThl Kak OHOJOrHYecKHe
Katanu3aTopel. OOpaTuMble peaknuu. Xumudeckoe paBHoBecue. Koncranta paBHoBecud. [Ipunauum Jle
atense. PaBHOBeCcHBIE COCTOSHUS: YCTOHYMBOE, HeycToiumBoe, Oe3pasnuunoe. CmelieHue
XUMHAYECKOTO DPABHOBECHSl IOJI JIEHCTBHEM pa3IMYHBIX (DaKTOPOB: KOHIEHTPALMH PEarcHTOB WIIN
NPOAYKTOB pEaklWd, NaBlICHHSA, TeMIeparypbl. Pomb cMelieHusi paBHOBECHS B TEXHOJOTHMUYECKHX
nporieccax. MoHHoe mpousBeneHne Bozpl. Bomopomuwni mokasatens (pH) pactBopa. Pacuer pH
pacTBOPOB CHIIBHBIX KHCIIOT W Iienodyei. PaBHoBecue B pacTBopax. KoHCTaHTBI quccommauu ciabbix
3NeKTposnTOB. (8536 KOHCmanmul u cmenenu ouccoyuayuu. 3axon passedenus Ocmeanvoa. Pasnosecue
MedHcOy HACLIWEHHBIM pacmeopom U ocaokom. Ilpoussedenue pacmeopumocmu. 1 anbBaHWYECKUIl
aneMeHT (Ha nmpuMmepe 3i1eMedTa Janusms). XuMU4ecKne UCTOYHUKH TOKa: TajbBAHWMYECKHE HIIEMEHTHI,
AKKyMYJISITOPBl M TOIUIMBHBIE 37eMeHTHl. DopMa 3amrcu XMMHUYECKOro MCTOYHMKA ToKa. CTaHmapTHBIN
BOJOPOMHBIA  dnekTpon. CraHmapTHBIA — JJCKTPOMHBIM  MOTEHOHWAN  cucTeMbl. [loHsTHE O
3IIEKTPOJABIKYILEH CHIIe PeaKUru. DNEKTPOXUMHUYUECKUH Psijl HAPSDKEHUH (aKTUBHOCTH) METAJIOB (P
CTaHJAPTHBIX AIEKTPOJHBIX MMOTEHIIMANOB). HampasieHne OKMCINTEThbHO-BOCCTAHOBUTENBHBIX PEAKIIHA.
DJIIEKTPOJIM3 PACIUIABOB M BOIHBIX PACTBOPOB DJIEKTPOJIIUTOB (KHCIIOT, IIEIOYCH M COJIeH). 3aKOHBI
JIEKTPOJIN3a.

Jemoncmpayuu. 42. DK30TepMUUIECKUE U SHAOTEPMUICCKHIE XUMUUecKue peaknuu. 43. TermnoBsie
SBJICHUS] TIPM PACTBOPEHUM CEPHOM KHUCIOTBI M aMMHAYHOW CeNUTphl. 44. 3aBUCUMOCTH CKOpPOCTH
PeaKIMu OT IPUPOJIBI BEIIECTB HA IIPUMEPE B3aUMOAEHCTBUS PACTBOPOB PA3JIMUHBIX KUCIOT OJMHAKOBON
KOHLIEHTPAllUi C OJMHAKOBBIMM KyCOUKaMHu (TpaHyjJaMH) LIMHKA U OJMHAKOBBIX KYCOYKOB Pa3HBIX
METaJUIOB (MarHus, LWHKA, KeJie3a) C PacTBOPOM COJITHOM KHCIOTHL 45. B3aumMoneicTBue pacTBOpoB
CEepPHOM KHCJIOTHI C pacTBOpaMH THOCYJb(aTa HATpHs pa3IMdHON KoHIleHTpanwn. 46. B3aumonelicTBue
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pacTBOpPOB CEPHOM KHCIIOTHI C pacTBOpaMH THOCYJIh(haTra HATPUS pasIUIHON TemrepaTyphl. 47.
PasnoxxeHne mepokcuma BOAOPOJa C IOMOMIBI0 HEOPTaHWYECKHWX KaTalM3aToOpoB M TMPHUPOIHBIX
00BEKTOB, COACPKANUX KaTana3y. 48. 3aBUCMMOCTh TOJ0XKeHUs paBHOBecHs B cucteme 2NO2<>N20; ot
TEMIEPATYyPHI.

Jlabopamopnvie onvimol. 26. Katanutuieckoe pa3ioKeHHE IEPOKCHIA BOAOPOIA.

IIpaxmuueckue pabomut. 9. CKOpOCTh XUMHUYECKHX pEaKni. XUMHUECKOE paBHOBECHE.

Konmponvnas paboma Ne3. TeopeTndaeckue 0CHOBBI XUMUM.

Tema 7. Xumuueckan mexnonozus

OcHoOBHbIE MPUHIMIBI XUMHUYECKOH TexHOJ0rnu. OO0mue mpefcTaBIeHUs] O MPOMBIIUICHHBIX
croco0ax Moy4YeHHs XUMUYECKUX BEIIECTB.

IIpousBoacTBO cepHONi KHMCJIOTHI KOHTAaKTHBIM crmocoboM. XumusMm mnpouecca. Ceipbe s
MIPOM3BOJICTBA CEPHOM KHUCIOTHL. TexHomornveckas cxema mpolecca, IMpoIeccH U ammapartbsl. Mexanusm
kamanumuueckoz2o oeticmausi okcuoa saraoust (V).

IIpousBoacTBo ammmuaka. XumMusM npouecca. OnpenencHue ONTUMAIbHBIX YCIOBUN MIPOBEACHHUS
peaxiun. [[pHHIAT TUPKYIAIAN U €T0 peaTu3alis B TEXHOJIOTHIECKOI cxeme.

Mertamnyprusi. Yepnas wmertamnryprus. IlpousBonctBo uyryHa. JlomeHHBIH mporecc (ChIpbe,
YCTPOMCTBO [OMEHHOW Tedd, XUMH3M Tporecca). [lpouzeoocmeo cmaiu 6 MapmeHO8CKOU neyll.
[Tpou3BOACTBO CTall B KHCIOPOJAHOM KOHBEPTEPE U B AJIEKTponeyax. /Ipsamou Memoo nonyuenus srcenesd
u3 pyosl. lIBeTHas MeTaITyprusl.

Oprannvecknii cunre3d. IlpombinieHHass opranudyeckas XxuMua. OCHOBHOM H  TOHKHM
opraHuueckuii cuHre3. Haumboyiee KpyNMHOTOHHAXKHBIE TPOW3BOJCTBA OPraHUUECKUX COCAWHECHHUH.
[IpousBoacTBo MeTtanoma. [lomyueHne ykcycHON KHACIOTH U (popMambaeruna u3 MeraHona. llomydenne
areTara 1nesono3bl. Celpbe )11 OpraHuYecKOW MPOMBIIIIEHHOCTH.

IIpo6aemMa 0TX010B M MOOOYHBIX MPOAYKTOB. CHHTE3BI HA OCHOBE CHHTE3-Ta3a.

XuMHYeCKoe 3arps3HeHNe OKPYKAIollel cpeabl H ero mocjeAcTBUs. DKOJOTHS U MpodiieMa
OXpaHbI OKPY KaloIIeH cpebl. «3eIeHasy XUMHUs

Jemoncmpayuu. 49. Ceipbe 1iis TPOU3BOACTBA cepHOU KUCIOTHL. 50. Monens kumnsimero cios. 51.
JKenesnas pyna. 52. O6pasiibl CIIaBOB Kee3a.

Tema 8. Xumus 6 nosceonesHoll Hcusnu

Xumuss mumd. JKupbl, OeNKu, YrieBOIbI, BUTaMUHBI, ()epMEHTHL. PalmoHanbHOE NHUTAHHUE.
[Mumessle go6aBku. IumeBbie 100aBKM, X Kiaccu(UKalus. 3anpeiieHHble U pa3pelieHHbIe MUILEBbIC
nobaBku. OCHOBBI THUINEBON xumun. Xumus B Mmemuiae. [loHsTHe o (apmaneBTHYeCKOW XHMUU U
¢dapmakonorun.  PazpaboTka  mekapctB.  JlekapcTBeHHBIE — CpelCTBa, WX  KiaccUUKAIUS.
[IpoTuBOoMHUKpPOOHBIE cpeAcTBa (Cysb(aHMIaAMHUIHBIE TIpernapaTbl W aHTUOMOTHKH). AHAJIbI€THKU
(acriupuH, aHAJIBIMH, MapaleTaMoll, HAPKOTUYECKUE AHAIBICTUKH). AHMUSUCTNAMUHHbIE Npenapamuvl.
Bsokymue cpenctBa. [ opmonsr eopmonanvHule npenapamul. 11po0ieMbl, CBA3aHHBIE C TPHUMEHEHHEM
JIEKapCTBEHHBIX MpenapaToB. BpenHble nMpuBBIUKKA M (AKTOPHI, pa3pyLIaoONIHe 340pOoBbe (M30BITOUHOE
notpebiieHre >KUPHOW NHINHM, KypeHue, ymnoTpeOieHue ajikorois, HapkoManus). Kocmermueckue u
napgroMepHbie cpesicTBa. boertoBas xumust. [ToHsTHE 0 TOBEPXHOCTHO-aKTHBHBIX BelllecTBax. Motolue u
yrctsamye cpeacrsa. OrdenuBatonue cpenctsa. [Ipasuna OezomacHON pabOTHI C €AKUMH, TOPIOYUMH U
TOKCHYHBIMH BEUIECTBAMH, CpEACTBaMU ObITOBOM xwmud. llurmMentst u kpackw. llpuHIums!
OKpalllMBaHUs TKaHEeU

Lemoncmpayuu. 53. Iumessle kpacurenu. 54. Kpamenue tkanei. 55. OrOenuBanne TKaHeH.

Jlabopamophuie onvimoi. 27. 3HAKOMCTBO C MOIOIITUMH CPEICTBAMHU.

Ilpoexm 1 no Teme «XWMHS B TOBCETHEBHOM KUZHU

Tema 9. Xumusa na caysrycoe oouwecmea

Xumuss B crpoutenscTBe. [mmc. Mspects. llement, Oeron. Kiewn. Ilogbop onTUMaNbHBIX
CTPOMUTENBHBIX MaTEpHalIOB B NMPAKTUYECKON NEATENbHOCTH 4eloBeka. MUHepalbHblE U OpraHUYecKHe
ynobpenusi. CpejcTBa 3amuThl pacTeHWil. [lecTHIWIBI: WHCEKTHUIUIBI, TePOUIHMIB U (YHTUIUJIBL.
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Penesrentel. Crexno. CunukatHas TPOMBIIDIEHHOCTh. Kepammuka. TpaguIlioHHBIE M COBpPEMEHHBIC
Kepammudeckne Martepuaibl. (CBepxmpoBozsmas kepamuka. [loHATHE 0 KepMeTax W MaTepuanax ¢
BBICOKOU TBEPAOCTHIO

Llemoncmpayuu. 56. Konnekuusi Cpe/IcTB 3alIUTH pacTeHmid. 57. Kepamudeckne Marepuaisl. 58.
LBeTHBIE CTEKIIA.

Jlabopamopuvie onvimul. 28. Knen. 29. 3HaKOMCTBO ¢ MUHEPAJIbHBIMH YAOOPCHHUSAMHU U M3Y4YCHUE
UX CBOMCTB.

Tema 10. Xumusn ¢ coepemennoii Hayke

MeTtomonmorust HaygHOTO HccienoBanns. Haydnsie MeTo el mo3HaHUS B XUMHH. CYOBEKT 1 OOBEKT
Hay4Horo no3Hanus. [loctanoBka npobiemsl. Coop uadopManmu 1 HakomeHue ¢axToB. ['nnoresa u ee
JKCIEpUMEHTaNIbHAsT TpoBepKa. TeopeTuueckoe OOBSICHEHHE MONYYEHHBIX pe3yiabTaToB. MHAyKUUS U
JeAyKOusA. ODKCIepUMeHTaIbHas
pacnpocTpaHeHHs MX Ha 00JIee MUPOKUN KPYr 00bEeKTOB. XMMHUSCKUH aHAJIN3, CUHTE3, MOJICIIMPOBAHUC

NPOBEPKa TIOJNyYCHHBIX TEOPETUYECKHX BBIBOJOB C  IIEINBIO
XMMHYECKHX TIPOIIECCOB U SIBICHUI KaK METOIbl Hay4yHOro ro3HaHus. HanocTpykTypsl. CoBpeMeHHBIE
(M3UKO-XUMHYECKHE METOJIbI YCTAHOBJIICHHUSI COCTAaBa M CTPYKTYpPHI BEHIECTB. VICTOUHMKHM XMMHYECKOM
uHpopmaruu. [lonck xumuyeckod HH(POpPMANWK 1O Ha3BaHUSAM, HWACHTH(UKAaTOpaMm, CTPYKTYPHBIM
¢dopmynam. Paborta c 6a3aMu TaHHBIX.

Jlemoncmpayuu. 59. IpuMepbl pabOThI ¢ XUMUYECKUMHU 0a3aMH JJaHHBIX

Koumponvnas paboma Ne 4. itoroBas KOHTpOIIbHAs paboTa.

Ilpoexm 2 1o Teme: « ANITOPUTM HAYYHOT'O UCCIICIOBAHUS

4. TeMmaTu4eckoe IVIAHUPOBAHUE Y4eOHOr0 nmpeaMeTa « XUuMH»
10 KUIACC

Yueono-memamuueckuii nnan Kypca «Xumusn. Yenyonennwtii ypogens. 10 knacc»
(3 uaca 6 nedenio, ecezo 108 u)

Howmep Konuuecmeo B mo uucie
Tema
memvl uacos Ilpakxmuueckue | Konmponvhbie Ilpoexmul
pabomwl pabomwl

1 [ToBTopenwue u yriyOaeHne 3HaHUH 18 1

2 OCHOBHBIE MTOHATHUS OpraHU4ecKor xumMuu | 13

3 YT1€Bo10pO B 28 2 1 1

4 Kucnoponconep:xamiye opranndeckue 21 4 1 1
COCAMHEHHUSI

5 A30T- U cepocoiepyKaiiue COeTMHECHUS 5

6 Bronornueckun akTUBHBIE BEIECTBA 16 2 1

7 BricokoMoJIeKyJIIpHBIE COEANHEHUS 7 2
HUTOT'O: 108 10 4 2

Temamuueckoe nnanupoganue Kypca «Xumusa. Yenyonennotii yposens. 10 knace»

Tema u nomep ypoka OcnosHoe cooepoicanue no memam Xapaxmepucmuxa 0CHOBHBIX 8U008
0esAmenbHOCMU YYeHUKA
(Ha yposHe yuebHbIX Oelicmauii)
TEMA 1. IOBTOPEHME U YI'JIYBJIEHUE 3HAHUM — 18 YACOB

1/1. AToMbl. MOJIEKYTIBI. ATOMHO-MOJIEKYJISIPHOE ydeHue. | B xone ypoka ydaniuecs JOKHBIL:

Bemectsa Bemectpa MOJIEKYJIIPHOTO u|—  OOBACHATH  TIONIOKECHHSI  aTOMHO-
HEMOJIEKYIIPHOTO CTPOCHHS. | MOJIEKYJIAPHOTO yUEHHUS;
KauecTBeHHBII M KOJMYECTBEHHBIH | — ONEPUPOBATh MOHATHUAMHU «XUMHUYECKHUM
COCTaB  BEILECTBA. MonsipHass ¥ | 2JIEMEHT», «aToOM,
OTHOCUTENIbHAsE MOJIEKYJSIpHAas MacChl | «MOJIEKYJa», «BELIECTBO», «(U3UUECKOE
BellecTBa. MosbHasg J0JIA M MaccoBas | TEJIO»;
JI0JIs DJIEMEHTA B BELIECTBE. —  OOBSCHATH  3HAYCHHE  XMMHUYECKOU
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Jlemoncmpayuu.

OO0pa3upl  BemIeCTB  MOJIEKYJSPHOTO
cTtpoenus  (cepa, cHoUpT, Hom) W
HEMOJICKYJIIDHOTO ~ cTpoeHHs  (rpadur,

MeITb, TTIOBapEeHHAS COJIb); BO3TOHKA Homa.
Konuuecmesennvle pacuemol.

Pacuer MojpHON HM MaccoBOM J0JH
JJeMeHTa 10 (OopMyJie XUMHUYCCKOTO
COEIMHCHUS; HAXO0KICHUE MOJIEKYJISIPHON
(hopMyJIBI XMUMUYECKOTO COCIUHEHHUS I10
HU3BECTHBIM MaCCOBBLIM, MOJIBHBIM JIOJISIM
DJICMCHTOB.

(hopMyIbI BelecTBa Kak

BBbIpa)KEHHE Ka4eCTBEHHOTO u
KOJMYECTBEHHOT'O COCTaBa BEILIECTBA;
paccUMUTBIBATh MAacCOBBIE M MOJIbHBIE
JOJIH 3JIEMEHTOB B XUMUYECKOM
COCIMHEHUH;

— ompenenars (GOpMyNbl COCTUHEHUH 110
H3BECTHBIM MacCCOBBIM,

MOJIBHBIM JIOJISIM 3JIEMEHTOB;

— HalmogaTh IEMOHCTPUPYEMBIC OMBITHl H
OIHCHIBATh UX C IO-

MOIIBIO POJTHOT'O SI3BIKA U A3bIKA XMMHUU.

2/2. CTpoenune atoMa

Crpoenmne aroma. M3orombl. AToMHAs
opbutanb. Pactipeaenenue 31€KTPOHOB 1O
OHEPICTUUCCKUM YPOBHAM B
COOTBETCTBHH C MPHHIIUTIOM HAUMCHBIIICH

SHEPTUH, MPaBIIOM XYH/Ia U IPUHIIUIIOM
[Maymu. DOnekTpoHHass KOHQUrypauus
atoma. Krnaccupuranmus XUMHYECKHAX

smeMeHTtoB (s-, p-, d-, f-amemenTsn).

BasleHTHBIE 27IEKTPOHBI.

B xoze ypoka ygamiuecs: ZOKHBL:
— n300paxath AIEKTPOHHBIE KOH(PUTYpaTuK
aTOMOB U HOHOB

rpadpuuecku ©“ B BUAC  DICKTPOHHOU
(hopmybl, YKa3bIBaTh BaJICHTHbIE
3JEKTPOHBI;

— CpaBHHUBATh JJIEKTPOHBI, HAXOSIINECS Ha
Pa3HBIX YPOBHSIX,
1o ¢opme, SJHEPTHUH;

— XapaKTepU30BaTh BaJICHTHbIE
BO3MOXHOCTH aTOMOB XUMHAYECKHX
3JIEMEHTOB.

3/3. llepuoanueckuii 3akon | [lepuognueckuii 3akon. Dopmymnuposka | B xone ypoka yuamiuecs AOIKHBL:

u Ilepronuueckas cucrema | 3aKoHa B CBETE COBPEMEHHBIX | —  XapakrepusoBath  llepuoandeckyro

XUMUYECKUX 3JeMEHTOB [I. | mpencTaBieHUd O CTPOCHMM aTOMa. | CHCTEMY XHMHYecKuX osneMmeHtoB . .

N. Menpeneesa MupoBo33peHUecKOoe u Hay4yHoe | MeHeneeBa Kak rpaguueckoe 0ToOpaKeHne

3Hauenue [lepuoanueckoro 3akona 1. U.
Menneneena. Panuyc aToMma.
3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
MPOCTHIX BEIIECTB, BOJIOPOTHBIX
COEIMHEHMH,  BBICIIMX  OKCHIOB H
TUAPOKCHUIIOB B TMEpHOJaX W TpyIIax.
DIEeKTPOOTPHUIIATEIIHBHOCTb.

[lepuoamueckoro 3aKoHa;

Mpe/ICcKa3blBaTh  CBOMCTBA  3aJaHHOTO
3JIEMEHTa U €r0 COEAWHEHUMN, OCHOBBIBASCH
Ha [lepuoaudyeckoM 3aKOHE U M3BECTHBIX
CBOMCTBAaX TPOCTHIX BEIIECTB METANIOB U
HEMETaIJIOB;

— OOBSCHATh 3aKOHOMEPHOCTH H3MCHCHHS
CBOMCTB JJIECMECHTOB,

MPOCTHIX BEMIECTB, BHICIIUX OKCHUIOB H
TUAPOKCHIIOB B Tpymmax M Tepuogax
[lepuoanueckoii cucTeMsl;

MPOTHO3UPOBAaTh CTPOCHHE aToMa u
CBOMCTBA XUMHYECKUX

3JIEMEHTOB u 00pa30BaHHBIX MU
COCIMHEHUM, OMHUPasCh HA UX IMOJOKEHUE B
[lepnoanueckoii cucreme;
XapaKTePU30BaTh
ITepuoanueckoro 3akona.

3HA4YCHHUC

4/4. XuMnu4deckasi CBA3b

XuMuueckast CBSI3b. ONeKTpOHHAas
IpUpoJa XHUMHUYECKOM CBs3U. Buael
XUMHYECKONH CBs3U. LloHHAs  CBI3b.

KoBanentHas HenossipHass U TOJsSpHas
CBSI3b. OOMeHHbIH u JIOHOPHO-
AKIICNITOPHBIA MEXaHM3Mbl 00pa30BaHUS
KOBaJICHTHOM MOJISIPHOM CBSI3H.
T'eometrpus monekynsl. MeTamindeckas
cBsi3b. BogopoaHas cBs3b.

B xogne ypoka yuammecs: JOJKHBL:
— KOHKPETH3UPOBATH MOHITHE «XUMHIECKAS
CBSI3bY;

— 0000maTe IOHATHA  «KOBaJEHTHAas
HETONSIPHAS CBA3bY, KKOBAJIICHTHAS TIOJIAPHAS
CBSI3bY», «HOHHAs CBS3b», «BOJOPOIHAS
CBSI3bY,

«MeTaJUINYECKas CBA3LY,
— KJIacCU(UIMPOBATh THUIBI XUMHYCCKOM
CBSI3H U OOBSICHSITH UX
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MEXaHHU3MBbI;
— TpeNCKa3bIBaTh THI XUMHUYECKOW CBS3H,
3Has1 GOPMYITy WIH

(u3nUeckue CBOMCTBA BEIECTBA;

OOBSACHATh MEXaHH3MBI OOpa30BAHM
KOBAJICHTHOU CBSI3H.

5/5. ArperaTHble | ArperaTHele COCTOSIHMS BemiecTBa. Tumbl | B xone ypoka yuaniuecs JOJKHBL:
COCTOSTHUS KPUCTAUIMYECKUX PpEIIeTOK: aTOMHas, | — MPOTHO3MPOBAaTh CBOWCTBA BELICCTBA,
MOJIEKYJISIpHAs, HOHHAS, METAJUTMYECKasl. | MCXO/s M3 THIIA KPHUCTAJUINYECKOH PEIIeTKH;
—  ONpenesATh THI  KPHCTAJUTMYECKOM
pEeIIeTKH,  OmUpasch  HAa  W3BECTHHIC

(hM3uIecKue CBOMCTBA BEIIECTBA.

6/6. Pacuetst mo | Pacuerst mo Qopmynam um ypaBHeHusM | B Xoxe ypoka ydamuecs TOJKHBI:
ypaBHEHHUSIM peakuuii ¢ MCIOIB30BAHUEM OCHOBHOTO | — OCYIIECTBISITH pacyeTsl Mo GopMynaM U

XUMUYECKUX PEaKIUi

3aKOHA XUMHYECKOM CTCXHUOMCTpPHUH.

YpaBHEHUSM pEaKIUid C HCIOIH30BaHUEM
OCHOBHOT'O 3aKOHA XUMHYICCKOHN
CTEXHOMETPHH,

— HCIOJIL30BaTh AITOPUTMBI IIPU PELICHUH
3a1ad4.

7/7. T'a30BBIE 3aKOHBI

I"azoBeIe 3aKOHBL. YpaBHEHUE
Knanetipona MenneneeBa. 3akoH
ABorajipo. 3aKkoH 00BEMHBIX OTHOIICHHM.
OTtHOCcHuTENnbHAS TUIOTHOCTh ra3os.
CpenHsis MOJsIpHas Macca CMECH.

B xone ypoka yuammecs: JOJDKHBIL:
OCYIIECTBJISTh  PACUETHI,
ra3oBbI€ 3aKOHEI;

— WCIONB30BaTh aNTOPUTMBI TP PEUICHUH
3a1ad4.

HCTOJIB3YS

8/8. Krnaccudpukanms
XUMUYECKUX PEaKIUi

Knaccudpukanus XuMUYECKUX peakiuii 1o
pa3IMYHBIM IPU3HAKAM CPaBHEHUS:
[0 YHUCIYy M COCTaBy HCXOIHBIX H

oOpa3ylomuxcss  BemecTB  (peaknuu
COCIIMHEHUS, PAa3JIOKEHHUS, 3aMEIICHUS,
oOMeHa);

— 10 00paTUMOCTH (peakuu 00paTUMBbIe
1 HeOOpaTUMEIE);

— 1o TeroBoMy 3ddekty (peaxiun
9K30TEPMUUECKHE U SHIOTEPMUIECKHUE);
— TI0 HM3MEHEHHIO CTEIEHH OKHCIICHUS
(OKHCTUTENFHO-BOCCTAHOBHUTEIILHBIC
peaKkuuu U NpoTeKaromye 0e3 U3MEHEHHS
CTETIeH!

OKHCIICHU);
— 1O  arperaTHOMy  COCTOSHUIO
OIHOPOJHOCTH  HCXOJIHBIX  BEILECTB

(peakuny TOMOTEHHBIE U TE€TEPOTeHHBIE);
— M0 HAIMYMIO KaTaju3aropa (peakuuu
KaTJIMTHYECKHE U HEKATAJIMTUIECKHUE).

B xoze ypoka ydamuecs: JOJIAKHBIL:

— XapaKTepu30BaTh MPU3HAKH XUMUYCCKUX
peakuuii;

— KJIaccu(UIMPOBATh XUMHUCCKUE PEAKITUU
M0 Pa3IMYHBIM NMPHU3HAKAM CPABHECHUISI.

9/9. OKUCIUTENBHO-
BOCCTAHOBUTEJIHHBIE
peaxiuu

N3menenue CTCIICHU OKHCJICHUA
3IIEMEHTOB B COEIMHEHHSIX.
OKHUCITUTETbHO-BOCCTAHOBUTEIIHHBIC

peakiuu. Tumer OKHUCITUTEIBHO-
BOCCTAHOBHUTECIIbHBIX peaKuHﬁ.
Oxwucnenue u BOCCTaHOBJICHHE.
OKHUCITUTENH W BOCCTAHOBUTETH. Meron
JNIeKTpOHHOro  Oamanca.  IloBeneHue

BEIIECTB B Cpelax C Pa3HbIM 3HAUYCHHEM
pH. IlepMaHTaHaT Kaaus KaK OKUCITHTENb.
lanbBaHnMYeckuii 3JIeMEHT (Ha MpUMeEpe
JJIEMEHTA Januais). DIIeKTpOITH3

B xozae ypoka yyamuecs TOJIKHBI:
XapaKkTepu30BaTh OKHCIIUTEIHHO-
BOCCTAaHOBHUTEIIBHBIE PEAKIIMK KaK MPOLIECCHI,
IpH  KOTOPBIX  HU3MEHSIOTCS  CTEIEHH
OKHCIIEHUS

aTOMOB;

COCTaBIIAITh YPABHEHUS OKHUCIIUTEIBHO-
BOCCTaHOBUTEIBHBIX

peakuuii ¢ IOMOLIbI0 METOJa 3JICKTPOHHOIO
OanaHca;

— HalmogaTh IEMOHCTPUPYEMBIC OMBITHl H
OIUCHIBATh MX C MOMOIIBLIO POJIHOIO SA3bIKA U
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pacmiaBoB M BOJHBIX  pPacTBOPOB
SICKTPOIUTOB  (KHCIOT, IIEIOoYeH U
coeit). OxucIuTeIHHO-

BOCCTAHOBUTEIIbHBIE PEAKIIUU B MPHUPOJIE,
MIPOU3BOICTBCHHBIX rporreccax 51
JKA3HEICITETLHOCTH OPTaHU3MOB.
Jlemoncmpayuu.

BzaumopeiicTBue mepmaHraHatra Kajaus C
Cynb()UTOM HATPHs B Pa3HBIX Cpeaax.

S3bIKa XUMHH,
JCJIaTh BBIBOBI 10 pe3yjbTaTam
ACMOHCTPUPYCMBIX XUMHUYCCKUX OIIBITOB.

10/10. Baxkueiimme Kiaccel
HEOPTaHMYECKUX BEIICCTB

Baxwueifine Kkiacchl HEOPraHUYECKUX
BEIIECTB.  OIEMEHThl  METAIbl U
HEMETAIUIBI W WX T[OJIO)KeHHE B
Tlepuonuueckoit CHUCTEME.
Knaccudukarus u HOMEHKJIaTypa

CJIOKHBIX HEOPTaHMYECKUX COEAMHEHUIl:
OKCHUJIOB, THIAPOKCHJIOB, KUCJIOT U COJIEH.
I'enerudeckast CBs3b MEXAY KiaccaMu
HEOPraHUYECKUX COCUHEHUM.

Hocne uszyuenus cooepoicanusi O0aHHO20
VPOKa yyawuecs O0NHCHbI:

1. 3Harh ompeneiacHUs BAKHEUIIUX
KJIACCOB HEOPTaHNYECKHX BEILECTB.

2. Onpenenarsb MNPUHAAICKHOCTD
BEIIECTBA K ONPEICICHHOMY  KJIAcCy
COEIMHECHM.

3. 3HaTh OCHOBHBIE CIIOCOOBI MOITyYEHUS
OKCHUJIOB, TUJIPOKCHJIOB, COJIEH.

4. XapakTepu3oBaTh CBOWCTBa OKCHIIOB,
TUAPOKCHUJIOB, COJIEN.

5. CocTaBmsTh ypaBHEHHS peakUuil
MEXIy  BeUlecTBaMH,  O0JaJaroIIUMHU
KHCIIOTHBIMH M OCHOBHBIMH CBONCTBaMH
(KUCIIOTHO-OCHOBHBIE B3aUMOAEHCTBHS).
6. CocTaBiiATh YpaBHEHHS peaKLuH,
JIEMOHCTPUPYIOINE TEHETUYECKYIO CBSI3b
MEXIy OKCHJIaMH, THUIPOKCH]IAMH,
COJISIMHU.

7. CocTaBisTh CXE€Mbl TE€HETHYECKO
CBA3M MEXAY OKCHIaMH, THAPOKCHUAAMH,
COJISIMHU.

B xone ypoka yuammecs: JOIDKHBIL:
KIIACCU(PUIIMPOBATh  HEOPTaHUYCCKUE
BEIIIeCTBA 110 Pa3HBIM MIPHU3HAKAM;

— ONWCHIBATh TE€HETHUYECKUE CBSI3U MEXKIY
U3YYEHHBIMH  KJacCaMH HEOPraHHUYECKHX
BEIICCTB.

11/11.
oOMeHa

Peakimn wmoHHOTO

CunbHble ¥ clabble  3JEKTPOIUTHL.
Peaknun MOoHHOTO OOMEHA U YCIOBUS UX
npoTekaHuss 10 KoHma. [lomHele u
COKpAIIICHHbIE HOHHBIE YPABHEHUS.

Ilocne u3yuenusi codepyicanus OAHHO20
VPOKa yyauuecs O0NHCHbI:

1. 3HaTh ycnoBHs MPOTEKAaHUS peaklud B
pacTBOpax AEKTPOIUTOB JI0 KOHIIA.

2. OnpenensaTe BO3MOKHOCTh TTPOTEKAHS
peakiuii B pacTBOpax 3JIEKTPOJIUTOB 0

KOHIIA.

3. VYMerb COCTaBIAThL IIOJHBIE |
COKpAIIICHHEIC HOHHEBIE ypaBHEHUS
peakuuii.

4. CocTaBIsATh MOJICKYISIPHBIC YPaBHCHIS
peakuuii 10 HMOHHBIM.

B xoze ypoka yuaiuecs: JOJIAKHBI:
XapaKkTepu30BaTh YCIOBUS TPOTEKAHUS
peakuuii B pacTBOpax 3JIEKTPOJIMTOB [0
KOHIIA;

— Ha0IoJaTh W OINKCHIBATH XUMHUYECKHUE
OTIBITHI C TIOMOIIBIO POJHOTO SI3bIKA U S3bIKA
XUMHH;

Jenath  BBIBOJBI  TI0  pe3yibTaram
MIPOBEICHHBIX XUMHYECKUX OIBITOB;

— coOmonaTh npaBuia 0e30MmacHoil paboThI
c XUMHAYECKHUMHU BEIIeCTBAMU 17§
1abopaTOPHBIM 000PYIOBAHUEM.
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Jlabopamopnoui  onwim 1. Peakuuu
MOHHOTO OOMEHa.
12/12. PacTtBOpHI PacTBOpHI. Crioco0b1 BbIpakeHHs | B xoe ypoka ydammecs JOIDKHBIL:
KOJIMYECTBCHHOTO  COCTaBa  pacTBopa: | —  0000maTh  MOHITHS  «PacTBOPBD»,
MaccoBast TOJIST (IpolIeHTHAs | «PaCTBOPUMOCTbHY, «PacTBOPHUTEINHY,
KOHIICHTPAITVISI), MOJISIpHAs | «PAaCTBOPEHHOE BEIIECTBOY», «KOHIICHTPAIIUS
KOHIICHTpAIIHsL. PactBopenue KaK | pacTBOPOBY;
(hU3MKO-XMMUYECKUI TTPOIIECC. — OTIEpUPOBATH KOJIMYECTBCHHBIMHU
XapaKTepUCTHKAMH COJICPIKAHHUSI
PacTBOPEHHOTO BEIIECTBRA;
— OMNHCHIBaTh MPOIECCHI, MPOUCXOISAIINEC
MIPH PACTBOPCHUU BEIIECTB B BOJIC;
—  pemarh  pacyeTHble  3amadd  C
MIPUMECHEHUEM TIOHATUH «PacTBOPHUMOCTHY,
«KOHIIEHTPAITUST PACTBOPOBY;
— WCIMOJIL30BATh ANTOPUTMBI MPU PEIICHUH
3a/ad.
13/13. Komnounnsie | Jucnepcasie  cuctembl.  Kommounnsie | B xome ypoka yyaniuecs J0JKHBL:
pacTBOpHI PacTBOPBI. HctunHble PacTBOPBL. | — XapaKTepPU30BaTh KOJJIOUIHBIC PACTBOPEI,

HucnepcHast ¢asza u auCHepcHOHHAS
cpena. CycneH3uu U SMYJIbCUHU. 30IH U
remu. OnanecueHnus. DPdext Tunmams.
Koarynsauusa. Cenumenrtanus. Cunepesuc.
Jlemoncmpayuu.

Oddexr Tunpmans.
JlabopamopHoiii  onvim 2.
KOJIJIOUIHBIX PacTBOPOB.

CBolicTBa

— 0000mare TOHATHS  «KOJUIOWIHBIN
pacTBOp»,  «30Jb»,  «TCNb»,  «TyMaH»,
«OMYJIIBCUM», «CYCIICH3US», «KOATYJISAIHY,
«CeMMEHTAITUS, CHHEPE3UCH;

—  OOBACHATH OTIMYHE  KOJUIOHMIHBIX
PacTBOPOB OT UCTUHHBIX;

—  OOBSACHATH  CYIIHOCTh  MPOIECCOB
KOAryJsiliK U CHHEPE3Uca;

— HCCICIOBaTh CBOWCTBA  HM3y4YaeMbIX
BEILECTB;

—  Ha0moJaTh  JCMOHCTPUPYEMBIC W

CaMOCTOATCIIBHO IPOBOAWMBIC OIIBITEI;

— Ha6JIIOIlaTI) N OIIMCBIBATh XHWMHYCCKHUC
peaKkuuu € IOMOUIBIO

POOHOIO A3bIKa M A3BIKA XUMUU,

JC1aTh BBIBOJIbI 10 pe3yiibTaTaM
MNPOBEACHHBIX XUMHNYCCKHUX OIIBITOB;

— coOmonmate TpaBWiIa W IIPHUEMBI
Oe3omacHOi  pabOTBl €  XUMHYCCKUMHU
BEIIECTBAMH u 1a00PaTOPHBIM
000pyTOBaHUEM.
14/14. T'unponus T'maponus coneit. 'maponus no xatuony, | B xone ypoka yuaiuecs J10MKHBI:

10 aHWOHY, IO KAaTHOHY M II0 AaHUOHY. | — XapaKTEprU30BaThb TUAPOJIN3 KakK

Peaknmst  cpembl  pacTBOpPOB  coliel: | OOMEHHOE  B3aWMOJICHCTBHE  BEIIECTB C

KHCIIOTHAs, IIeJIOYHas W HeWTpalibHas. | BOIOW;

[TosHBIM HEOOPATUMBIH THIPOIIH3.
Jlemoncmpayuu.

3. OnpeneneHre KUCIOTHOCTH CPEIbI IPU
MTOMOIII WHIANKATOPOB.

Jlabopamopmwiii onvim 3.

I'mnponus cone.

— HNPECIACKAa3bIBaATh PCAKIUIO CPEAbI BOAHBIX
pacTBOPOB COJIEH;

HaOmOaTh  JEMOHCTpUPYEMBbIE U
CaMOCTOATCIIBHO IIPOBOAVWMBIC OIIBITEI;

—_— Ha6JHOlIaTB N OIMUChIBATH XHWMHUYECCKHE
pEeaKIH C MOMOILBIO

POAHOTrO fA3BIKA U SI3bIKA XUMUU;

J€JIaTh BBIBOJIbI 110 pe3yabTaTamM
MPOBEACHHBIX XUMUYECKHUX OTBITOB;

— coOmojmaTh TpaBWiIa M IPUEMBI
OezomacHOW  pabOTBHI ¢  XUMHYCCKUMU
BEIIECTBAMH u 112a00paTOpHBIM
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000pyTIOBaHUEM.

15/15. Kowmmekcuple | Komriekcaple  coeamnaenus.  CocraB | B xoxe ypoka ydamuecs TOMKHBI:
COCIMHEHUSI KOMILJICKCHOTO WOHA: | — OIIepUPOBATH TOHATHSIMA
KOMITJIEKCOO0Pa30BaTeb, JUTaHIBL. | «KOMIUIEKCOOOPa30BaTeiby, «JTUTaHy,
Koopaunanmonnoe YHCIIO. | «KOOPJAMHAIIMOHHOE YHCIIO», «BHYTPCHHSS
Homenxkiarypa KOMITJICKCHBIX | KOOpAMHAIMOHHAs  chepa»,  «BHEHIHSS
COCIMHEHNH. 3HaueHHe KOMIUIEKCHBIX | KOOPJAMHAMOHHAS cepar;
COCIIMHEHHI. [NonsiTre 0 | —  xnaccuduumupoBaTh U Ha3bIBaTh
KOOPJIWHAIMOHHOW XUMHUH. KOMILIEKCHBIC COCIIMHCHYIS,
Jemoncmpayuu. OOpa3oBaHue | —  HCCIICIOBaTh CBOWCTBA  W3y4YaeMbIX
KOMIUICKCHBIX COCIMHEHUH MEPEXOIHBIX | BEIECTB;
METAJIOB. —  Ha0moJaTh  JCMOHCTPUPYEMBIC H
JlabopamopHuiii oneim 4. IlomydeHue ¥ | caMOCTOSITENFHO MTPOBOJAUMBIE OTIBITHL;
CBOWCTBA KOMILUIEKCHBIX COEIMHEHUH. — Ha0II0AaTh M ONKCHIBATH XUMHUYECKHE
PEaKIyy C MOMOIIBIO
POJTHOTO SI3BIKA U SI3bIKA XHMUWU;
— JenaTh BBIBOJBI 1O  pe3yibTaram
MIPOBEJCHHBIX XUMUYCCKUX
OTIBITOB;
— coOmojath TpaBWIa U MPHEMBI
Oe3omacHOi  pabOTBI € XUMHYCCKUMHU
BEIIECTBAMHU u nabopaTopHBIM
000pyTOBaHUEM.
16—17/17—17. Peurenue 3amau u BEITIONIHEHUE | B X0/1€ YpOKOB y4ainuecs JOIKHBI:
O06o061aroniee MOBTOPSHUE | YIPaKHEHUH, MO3BOJISAIONIUX | — COCTABJIATH 00OOIIAIOIINE CXEMBI;
o Teme «OCHOBBI XUMUK» | CHCTEMAaTH3UPOBATh u 0000IUTh | — OCYIIECTBIISITh MO3HABATEILHYIO

IMOJIYY€HHBIE€ 3HAHUA IO TEME «OcHOBEI
XUMUN.

pedieKci0 B OTHOIIEHHH COOCTBEHHBIX
JOCTHKEHUH B TpOIlecce pelieHus] yueOHbIX
Y TTO3HABATENIbHBIX 33/1a4.

18/18. KonrtpoibHast
pabota Ne 1.
«OCHOBBI XUMHUH

Koutpone 3Hanmii no Tteme «OCHOBBI
XUMHUNY.

B xo0/1e ypoka ydamuecs 10/KHbI:
OCYIICCTBIISTh MTO3HABATEIHHYIO
pedJIeKCHI0 B OTHOIIECHUM COOCTBEHHBIX
JOCTHYKEHHI B TIPOIIECCE PELICHUs YUICOHBIX
W MMO3HABATENIbHBIX 3a/1a4.

TEMA 2.

OCHOBHBIE I[TOHATHS OPTAHUYECKOU XVMUU — 13 YACOB

1/19. Tlpeamer u 3HaYeHHE

IlosiBneHne U pa3BUTHE OPTraHUYECKOM

B xozxe ypoka ydaimecs JTOJIKHBI:

OpPraHUYEeCKOW XUMUHU XUMHH Kak Haykd. llpeamer w 3agaum | —  pa3nuuaTh — HpEeOMEThl  H3YUYCHHS
OpPraHWYECKOW XUMHUH. MeCTo 1 3HaUeHUE | OPraHUIeCKON 1 HEOPraHNIECKOW XHMUU;
OpraHWUYecKOW  XUMHH B  CHCTEME | — CpaBHUBAThH OpraHuyYecKue u
€CTECTBEHHBIX HayK. B3anMocBs3b | HEOpraHUYECKHE COeIMHEHUS;
HEOPraHUYECKUX u OpraHWYECKUX | —  HaONIOAaTh  JIEMOHCTPHPYEMBIE U
BEIIECTB. OIMCHIBATh OMBITHI C TIOMOIIBIO POJHOTO
Jlemoncmpayuu. Mojaenu OpraHUYecKHX | sI3bIKa U SI3bIKa XUMUHU.
MOJIEKYJI.
2/20. Pemenue 3amau Ha | Pemienue pacueTHBIX 3amaqy Ha | B xoze ypoka y4amuecs JOIKHBL:
YCTaHOBJICHHE ¢dopmyi | ycraHoBieHHe (QOPMYIN  YTIIEBOJOPOIOB | — OCYIIECTBIISTH pacyeTsl 1o
YIIIEBOIOPOIOB M0 BJIEMEHTHOMY COCTaBy W IO aHAJIM3Y | YCTaHOBICHHIO (DOPMYJ YIJIEBOAOPOIOB IO
NPOAYKTOB  cropanus.  lIpocTeiimias | 3JeMEHTHOMY COCTaBy M 10 aHAJIU3y
(ammupuyeckas) ¢opMyna. | MPOIYKTOB CTOPAHUS;
MonekynspHas Gpopmya. — WCIOJIL30BATh AJITOPUTMBI MIPH pPEIICHUH
3ajad.
3/21. [Ipuunser | OCOOEHHOCTH OPraHWYECKHX BEILIECTB. | XOJE YpOKa ydalluecs JOJKHBI:
MHOT000pa3us IIpuamHBl MHOTOOOpPA3UsT OPTaHUYECKHUX | — OOBSICHATH MPUIMHBI MHOT000pa3us

OpPraHnvYCCKux COCI[I/IHCHI/If/i

BemecTB. OpraHuyeckue BeIECTBA B
npupoze.
VYriaepoaHbld ~ CKEJIET  OpraHuyYecKoun

OpPraHuYCCKUX BCHICCTB,
— Ha6J'IIO)laTI> ACMOHCTPUPYCMBIC OIBITHI N
OIMUCBIBATH UX C IIOMOIIBIO POJHOTO SA3BIKA U
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MOJICKYJIBI, €ro THMBI: I[UKINYECKUE,
anukindeckne. KapOomuwkimmueckwe W

TeTEPOLIUKINYCCKUE
ckeneTbl. KpaTHOCTh XMMHUYECKOH CBS3U
(BUIBI CBsI3€El B MOJIEKYJIax

OPraHWYECKUX  BEIIECTB:  OIMHAPHBIE,
JIBOMHEIE, TpoiiHbIe). VI3MeHeHue 3Hepruu
CBsI3€d MEXIYy aToMaMU Yriepoja IIpu

YBEITMYCHUH KPaTHOCTH CBSI3H.
Hacwpimennsie u HCHACBIIICHHBIC
COCIMHCHUSL.

Jlemoncmpayuu.

Mopenun OPraHn4€CKuX MOJICKYJI.

S3bIKa XUMHH.

4/22. DIEKTPOHHOE
CTpOCHHUE W XUMHYCCKHC
CBSI3HM aTOMa yTjiepojia

ONEKTPOHHOE CTPOCHHE M XUMHYECKHE
CBs3M aroma yriepoaa. ['mOpumusarus
aTOMHBIX opOuTanmed, ee TUOBl I
OpraHUYEeCKUX COCIUHEHUN: Sp3-, sz-, Sp-
O6pazoBanue o©- W T-CBsI3ed B
MOJIEKYJIaX OPTaHUYEeCKUX COCTUHEHHA.
[IpocTpancTBEeHHOE CTpOEHIE
OPraHUYECKUX COEAUHEHUM.

B xoje ypoka yuarimecs JOJDKHBI:

— XapakTepu30BaTh OCOOCHHOCTU CTPOCHHS
aToMma yriepoaa;

— OMNHKCHIBATh HOPMAJILHOE ¥ BO30YXICHHOE
COCTOSIHMSI aToMa YIJIepofia M OTpa)kaTh HMX
rpaduyecky;

— OMNEPUPOBATh MOHATHAMU «TUOPHIU3AIIHS
opbuTaneit», «Sp-rubpumuzamusn»,  «Sp-
THOPUAM3ANIHSY», «SP-THOPHIN3AIINDY,

— OIIUCEHIBATH OCHOBHEIE THIIBI
THOpUAM3AIMY aTOMa YTIIepo/a;

— OOBACHATh MEXaHU3MbI 00Pa30BaHUS G- H
T-CBsA3¢H B MOJIEKyJaX  OpPraHUYECKUX
COCIUHCHMI.

5/23. CtpyKTypHas Teopus
OpraHHYeCKHX COeTHHEHUI

XHUMHYECKOe CTpOEHHEe Kak TOPSJIOK
COCIMHEHHs]  aTOMOB B  MOJIEKYyJNe
COIIACHO HMX BAJIEHTHOCTH. (OCHOBHBIE
MOJIOKEHUS Teopuun XUMHUYECKOTO
CTPOEHHSI OpPraHUYeCKHX COEIMHEHUN A.
M. DbyrtnepoBa. 3aBHCHMOCTb CBOWCTB
BEIIECTB OT XHMHYECKOTO CTPOEHUS
monekyi. CTpyktypHas Gopmyia.

B xozxe ypoka y4ammecs 1OJIKHBI:

— (opMynHMpOBaTh OCHOBHBIE ITOJIOKEHHS
CTPYKTYpPHOH T€OpUH

OpPraHUYECKUX BEIIECTB;

— mpexacrasnarh Bkiang @. Kekyme, A. M.
Bbytnepoa, B. B. MapkoBHukoBa, JI.
[TonmHra B pa3BuUTHE OPraHUYECKON XUMHH;
— OIepUpOBaTh MOHATUSAMHU «BAJIEHTHOCTHY
U «CTENEHb OKUCICHUS», «XUMHUYECKOE
CTPOEHUE», «CTPYKTYpHas HopMyay;

— MOJEINPOBAaTh MOJIEKYJIbl HEKOTOPBIX
OpPraHUYECKUX BELIECTB.

6/24. CrpykrypHas
H30MepHs

Mzomepusa u uzomepsl. CTpyKTypHas u
MIPOCTPAHCTBEHHAsT m3oMepus. M3omepus
YIJIEPOJTHOTO CKeJleTa. N3omepus
MOJIOKEHUSI. MexKI1accoBas U30Mepusl.

B xone ypoka yuammecs: JOJKHBL

— OIEepUpOBaTh MOHATHUSAMH «H30MEPY,
«U30MEPUSI»;

— OIMCHIBATD MIPOCTPAaHCTBEHHYIO
CTPYKTYPY U3y4aeMbIX BEIIECTB;

— OTpaxkaTb COCTaB M  CTpOEHHE
OPTraHWYECKUX COEJUHEHWH C ITOMOIIBIO
CTPYKTYPHBIX (hOpMYIT;

— XapaKTepH30BaTh BUBI H30MEPHUH.

7/25.  TlpoctpaHcTBEeHHas
M30Mepust

Buzasl  NpOCTpaHCTBEHHON  M30MEpHUHU.
OnTHnueckas U30MEpUs.
AcUMMeETpUYECKHd  aTOM  yIiepoja.
OnTHueckne AaHTHUIOABL. XHPaTbHOCTb.
XupanabHble U axXHUpaIbHBIE MOJEKYJIBI.
I'eomeTpuueckas nzomepus (LucC-, TpaHC-
H30MepHs).

B xozae ypoka yyaiuecs TOJIKHBI:

— OINEepUpOBaTh MOHATUSAMH  «H30MEPY,
«H30MEPHD»;

—_— OIINChIBATH IIPOCTPAaHCTBEHHYIO
CTPYKTYpY U3y4aeMbIX BEILLECTB;

— OTpaxaTh COCTaB M  CTPOCHHE
OpPraHUYECKUX COCIUHEHUH C IOMOIIbIO

CTPYKTYPHBIX (hopmyir;
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— XapaKTCpU30BaATh BUAbI U3OMCPUHU.

8/26. DIIeKTPOHHBIC
ahdexkTe B MOJeKyJax
OPraHUYECKUX COCTUHCHUI

DNEeKTPOHHOE CTPOCHHE OPTaHHYECKUX
BellecTB. B3anMHOe BIMSHHE aTOMOB U
TPyHI aTOMOB. DJCKTPOHHBIE 3(PQEKTHL
WHAYKTUBHBIN 1 Me30MEpHBIA 3(PPEKTHI.
[IpencraBieHne o pe3oHaHCe.

B xone ypoka ydammuecs 10IKHBI:

— OIepUPOBATH MOHATHAMH «HHTYyKTHBHBIH
appexT», «Me30MepHBIN P DEKT;
XapaKTepu30BaTh 0COOEHHOCTH
WHAYKTABHOTO B ME30MepHOT0 (h(HeKTOB.

9/27. OCHOBHEIE KJIACCHI
OpPTraHUYECKUX
COCTUHCHMH.
T'omonoruyeckue psabl

Krnaccudukarysi opraHi4ecKuX BEIIECTB.
OcHoBHBIE KJIaCChI OpraHUYECKUX
coenuHCHHUH. [IpUHITUIIBI KIacCHpUKAITIH
opranudeckux coeauHeHui. IloHsTe o

(GyHKIMOHAIBHON rpynmnme.
Knaccndukanus OpraHUYECKUX
COCIMHEHUA  TI0 (yHKIHMOHAIBHBIM
rpynmnam. T'omonorus. I'omonoru.
I'omonorunueckas Pa3HOCTb.

I'omonoruyeckue psiipl.

B xo1e ypoka yJaniiecs J0KHBIL:
KJIacCH(HUIMPOBATH OpTraHUYECKHE
COCJIMHEHHUS TI0 CTPOCHUIO YIIIEPOIHON TIeTTH
U THITY YTJIEPOJ-YTIEPOTHON CBSI3H;
KJIacCU(pHUIMPOBAThH MIPOM3BOTHBIE
YTJIEBOIOPOJIOB 1o (GYHKIIMOHATEHBIM
rpyrmnmam;

— 0000aTh 3HAHMS U JeJaTh BBIBOABI O
3aKOHOMEpPHOCTAX  M3MEHEHHM  CBOMCTB
BEIIECTB B TOMOJIOTHYECKHX PsIJiaX.

10/28. Homenkiarypa

Homenknarypa opraHMyecKHX BEIIECTB.

B xone ypoka yuammecs: JOJDKHBIL:

OpraHUYeCcKUX COeTUHEHUH | MexayHapoaHas (cucremaTHueckasi) | — Ha3blBaTh OPTaHUYECKHE COEAMHEHUS B
HOMEHKJIaTypa OpraHMYeCKUX BEIIECTB M | COOTBETCTBUU C MpaBHWIIaMHU HOMEHKIATYpHI
MPUHIUIIBI obpazoBarms  HazBauwil | [UPAC u parrioHanbHON HOMEHKIIATYPHI,
OpraHUYEeCKUX COCIMHEHHUH. | — HaXOJUThb CHHOHHMBI TPHUBHAIBHBIX
PannoHanbHas HOMEHKIATYpA. Ha3BaHUI OPraHUYECKUX COECIMHEHHMN.

11/29.  Ocobennoctn u | Knaccuduxamnms u ocoberHoCTH | B X0/1€ ypoka yuammecs JOIDKHBIL:

KJ1accu(pUKaLH OpPraHHYECKUX peaKuii. Crioco0sr | — JIEMOHCTPHUPOBATH MTOHMMaHUE

OpraHU4ECKUX peakLui 3amuceld  peakndid B OPTaHUYECKOW | OCOOCHHOCTH TIPOTEKAaHHS OpraHUYeCKUX

xuMud. CxemMa M ypaBHEHHE. Y CIIOBHUS
npoBefieHns peaknuid. Kmaccudukarms

peakiuii OpraHMYecKHUX BELIECTB IO
CTPYKTYpHOMY TIPU3HAKy: 3aMelleHHe,
MIPUCOETUHEHHE, OTIIEIUICHUE.

Peakunonnsie neHTpol. [lepBoHavanbHbIE
MOHATHA O THHAX H  MEXaHH3Max
OpraHUYECKUX peakiuii.
l'oMonuTHUECKUT W TeTEepONUTHYECKUI
pa3pbiB KOBAJIEGHTHOW XMMUYECKOM CBS3H.
CBoOO0OHOpAIUKATHHBIN u HOHHBIN

MexaHH3Mbl  peakuuu. [loHATHE O
CBOOOJHOM pajaukane, Hykieodpuie u
3NeKTpoduIIe.

peaKkIii B CpaBHECHUU C HEOPTaHUIECCKUMU;
3alliCHIBATh YPAaBHEHUS OPTraHUYECKUX

peaxkuuii crocobamu, MPUHATBIMU B
OPraHUYEeCKON XUMUU;
—  Kiaccu(uImpoBaTh peakuuu o

CTPYKTYpPHOMY IIPU3HAKY;
— OIlepupoBaTh TMOHATHSIMHU «CBOOOHBIH
panuKam, «HyKJIeopui», «3IeKTpoduiny;

— OOBSCHATHP TPOTEKAHHE XMMHYECKUX
peakuuit MEXIY OpraHUYECKUMHU
BEIIECTBAMH, HCIIONB3yS 3HAaHUS 00 WuX
MEXaHHU3MaXx;

— IIPOTHO3UPOBATH BO3MOXHOCTb

MIPOTEKAaHUSI XUMHUYECKHUX peakIuii Ha OCHOBE
3HaHUH 00 PJIEKTPOHHOM CTPOCHHMH BEIIECTB.

12/30. OKHCIATETBLHO-
BOCCTAHOBUTEJIHHBIE
peakuud B OpPraHUYECKOU
XUMHUU

OKHCIUTETbHO-BOCCTAHOBUTEIbHbBIC
peaKkiy B OPraHu4eCKOM XUMHUU.

B XOJC YpOKa ydaluecs JOJIKHBI:

— 06B${CH$ITI), YTO HA3BIBAKOT OKUCJIICHHUEM H
BOCCTAaHOBJICHHEM B OpI‘&HH‘-ICCKOfI XHUMUH,
COCTaBJIAITb YPAaBHCHUA OKHUCIHUTCIbHO-
BOCCTAaHOBHUTCJIBHBIX OPraHNM4Y€CKUX peaKuHﬁ
C MOMOIIBIO METOAA BJICKTPOHHOT'O OajnaHca.

13/31.
MIOBTOPEHHE
mo  TeMe
MTOHSTHSA
XUMUN

Oo0o0maroriee

«OCHOBHEBIE
OpraHu4ecKon

Pemienne 3a7a4 5 BBITIOJIHEHHE
YIPKHEHUH, MO3BOJISIIOILIAX
CHUCTEMaTHU3UPOBATh u 0000IIUTH

IMMOJIY4YCHHBIC 3HAHUSA 110 TEME «OcHOBHEBIE
IIOHATHA OpFaHI/I‘IeCKOﬁ XUMHHN».

B xope ypoka yuarimecs JOJDKHBIL:

— COCTaBIIAThH 00OOILAIOIIHE CXEMBI;
OCYIIECTBJIATh MMO3HABATEJIbHYIO
pedIeKCHUI0 B OTHOIICHHMM COOCTBEHHBIX
JIOCTHKECHHUI B TPOIIECCe PEIIeHUs y4eOHBIX
M TT03HABATENBLHEIX 3a/1a4.

TEMA 3. YIJIEBOAOPO/IbI — 28

YACOB

1/32. Ankanbl. CtpocHue,
HOMEHKJIaTypa,

HU30MEPUS, (dhuznyecKue

AJTKaHBL. DIIEKTPOHHOE u
IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYIIbI
Metana. SP>-I'mOpumusanms  opOuTanei

B xoxe ypoka ydammecs TOJKHBIL:
— Ha3bIBaTh QJIKAHBI TI0 MEXKIYHAPOIHOM

HOMEHKJIAType;
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CBOICTBa atoMoB yrieponaa. ['omomoruveckuii psg | —  OOBACHATH — DJICKTPOHHOE  CTPOCHHE
u oOmras thopmyna AJKAHOB. | MOJIEKYJI U3yUYEHHBIX BEIECTB;
CucreMarnueckas HOMEHKJIATypa | — 0000maTh 3HaHWS W JeJaTh BBIBOJABI O
aJKaHOB W  paaukaioB. V3omepus | 3aKOHOMEPHOCTSX M3MEHEHUU CBOWCTB B
YTIEPOTHOTO CKeleTa AJKaHOB. | TOMOJIOTHYECKOM PSIY aIKaHOB;
duznyeckue CBOMCTBA AIKaHOB. | — MOJEJINPOBATh MOJEKYJIbl HM3yUSHHBIX
3aKOHOMEPHOCTU U3MEHEHUS (PU3UYCCKHUX | KIIACCOB BEILECTR;
CBOMCTB. — HaOIOJaTh JEMOHCTPUPYEMBIC OIBITH H

OTIMCHIBATh X C ITOMOIIBIO POTHOTO SI3BIKA U
SI3bIKA XMMUH.

2/33. XumMmudeckue | XMMUYCCKHE CBOIiCTBa ankaHoB: | B xoze ypoka ydaimuecs JOJKHBI:

CBOICTBA aJIKAHOB rajJoreHUPOBAHME, HHATpPOBaHHUE, | — XapaKkTepPU30BaTh BayKHEHIIINE
JETUAPHPOBAHIE, TEPMHUYIECCKOE | XUMHUYECKHE CBOMCTBA aJIKAHOB;
pasioxeHue (MUPOJU3), TOPEHHUE KaK | — MPOTHO3UPOBATh CBOMCTBA H3y4aeMbIX
OIUH U3 OCHOBHBIX HCTOYHHUKOB TCIlJIa B | BCIICCTB Ha OCHOBAaHUU TeOpI/II/I
MPOMBIIIUIEHHOCTH XUMHYECKOTO  CTPOSHHSI  OpPTraHHYECKUX
u OBITy, KAaTaUTUYECKOE OKHUCIICHUE, | BEIICCTB;
KpCKI/IHF KaK CHOCO6I)I nonyqumI —_— HUCCJICO0BAThH CBOﬁCTBa I/13y1IaCMI)IX
BayKHEHIITHX COCTUHCHMH B | BCIECTB;
OpPTaHWYECKOM CHHTE3e, H30MEpHU3alusl | — IMPOTHO3MPOBATH CBOMCTBA HEM3yUCHHBIX

KaK CIIOCO0 MOJYYEHHUs BBICOKOCOPTHOTO
Oen3uHa. MexaHnsm

BCOICCTB IIO0 aHAJIOTMU C H3YYCHHBIMU
BCHICCTBAMHU TOro K€ TOMOJJOTHYCCKOIO

peaxkuun CcBOOOTHOPAIUKAIIBHOTO | Psla;
3aMelleHus (Ha MpHMEpe XJIOpUPOBaHMs | — HAONIONATh JAEMOHCTPUPYEMBIE OIBITHL
METaHa). OIIMCHIBATH MX C TIOMOIIBIO POJHOTO SI3bIKA U
Lemoncmpayuu. SI3BIKA XUMHUH.
bpomupoBanue rexcaHa Ha  CBETY.
l'openne mertana. OTHOIIEHHWE MeTaHa K
pacTBopaM  Ie€pMaHraHata Kalus H
OpoMHOH BOJIE.
3/34. [Homyuenue n | CuHaTeTHyecKkue crnocoObl  Tony4deHus | B xone ypoka yuammecs JOMKHBIL:

IIPUMCHCHHE aJIKAHOB

aJIKaHOB. METO/IbI MOJTy4YEHUS aJIKaHOB U3
ANKWITAIOTeHUIOB  (peakiusi  Biopma),
JIeKapOOKCHUIIUPOBAHUEM comei
KapOOHOBBIX KHCJIOT M 3JICKTPOJIU30M
pacTBOPOB cojiel KapOOHOBBIX KHCIIOT.
HaxoxaeHune ankaHoB B MPHUPOAE WU
MPUMEHEHUE AJIKAHOB.

— XapakTepu30oBaTh MPOMBILIUIEHHBIE H
nabopaTopHbIe CIOCO0BI MOJTyYEHUS
aJIKaHOB;

COMOCTABIIAITh XHMHUUYECKHE CBOMCTBA
aJIKaHOB C 00JaCTIMHU MIPUMCHCHUS.

4/35. llukmoankaHbl

Huknoankauel.  CTpoeHHE  MOJEKYII
LUKJIOAJIKAHOB. OOmas bopmyna
[UKIIOAJIKAHOB. Howmenxumarypa
IUKJIOAJIKAHOB. N3omepus
LUKJIOATKAHOB:  YIJIEPOJHOTO  CKeJleTa,

MEXKKIIacCOBasi, MPOCTPaHCTBEHHas (yuc-
mpanc-uzomepus).  Hampsokennele U

HEHanpspDkeHHble  [UKIBL.  Crenuduka
CBOMCTB  IMKJIOAJIKAaHOB C  MAaJbIM
pa3sMepoM IuKJa. XUMHUYECKHE CBOMCTBA
IIAKJIOTIPOTIaHA! TrOpeHHE, peaxiuu
MIPUCOETMHEHUS (runpupoBaHue,
MPUCOEMHEHUE TAIIOTCHOB,
rajoreHOBOIOPOOB, BOJIBI) U
[IUKJIOTEKCaHa: TOpCHHE, peaxiuu
PaaNKaIEHOTO 3aMeICHUS
(xmopupoBaHme, HUTPOBAHHE).
Tlonyuenue

B xozxe ypoka y4aimecs TOJIKHBI:
Ha3bIBaTh LUKJIOATKAHBI
MEXyHAPOAHONH HOMEHKIATYPE;

— 0000mare 3HaHWSA W J€IaTh BBIBOABLI O
3aKOHOMEPHOCTAX W3MEHEHHUH CBOWCTB B
TOMOJIOTHYECKOM PSITy IIUKIIOATKAHOB;
XapaKkTepHU30BaTh BaXKHEHIIME
XUMHYECKHE CBOWCTBA IIUKIOAIKAHOB;

— TPOTHO3UPOBATh CBOWCTBA H3Yy4aEeMBbIX

1o

BEIIECTB Ha OCHOBaHUH TEOPHUH
XUMHUYECKOTO  CTPOCHHUS  OPTaHHMYECKHUX
BCIICCTB;

— MPOTHO3MPOBATH CBOMCTBA HEM3YUYCHHBIX
BCIIECCTB II0 AaHaJIOrMu C HW3YUCHHBIMHU
BEIIECTBAMH TOTO JK€ TOMOJIOTHYECKOTO
pana;

XapaKTepU30BaTh MPOMBINUICHHBIE H
nmabopaTopHBIC CITOCOOBI TTOJTYICHHS
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[UKJI0AJIKaHOB u3 aJIKaHOB U | IUKJIOAJIKAHOB;
JUraoreHaJIKaHoB. — COIOCTaBISATh XHMHUYECKHE CBOMHCTBA
LUKJIOAIKAHOB C 00JaCTAMH IPUMEHEHUSI.
5/36. Ankenwl. CtpoeHue, | AJIKEHBI. ONeKTpOHHOE u | B xozne ypoka ydamuecs: JOJIKHBI:

HOMEHKJIaTypa, MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYINIbI | — Ha3bIBaTh AJIKEHBI 10 MEXIyHAPOIHOW
H30MEepHs, ¢usnueckue | oTunena. Sp>-ImOpuausamus opOUTaNel | HOMEHKIATYPE;
CBOWCTBa aTOMOB  yrjiepoia, ©- M T-CBS3H. | —  OOBSCHATH DIIEKTPOHHOE  CTPOCHHUE
I'omonornveckuit pag u obmast Gopmyna | MOJNEKYJ H3YyYEHHBIX BEIIECTB;
AIKEHOB. HowmenknaTypa AIKeHOB. | — 0000IaTe 3HAHUS W JeNaTh BBIBOIBI O
N3omepus AJIKCHOB: YIJIEPOIHOTO | 3aKOHOMEPHOCTSIX H3MEHEHUH CBOICTB B
CKelneTa, TOMOJIOTHYECKOM PSIIY aJKEHOB;
TTOJIOKEHUS KpaTHOH CBSI3H, | — MOJETUPOBATh MOIIEKYIBl HW3yUYEeHHBIX
MPOCTPaHCTBEHHAS (reomeTrpuueckas | KJIaccoB BEIIECTB.
W30MEpHUS WU  YUC-MPAHC-A30MEPHs),
MeXKi1accoBas. Pusnyeckue
CBONCTBA aJIKEHOB.
6/37. IpakTuueckas | CocraBneHne MapoCTep>KHEBBIX Mojenell | B xone ypoka ydammecs JOIDKHBIL:
paGora Ne 1. MOJIEKY aJIKaHOB, LUKJIOAJKAHOB, | — MOJAETUPOBATh MOJIEKYJIBI H3yUYEHHBIX
«CocraBieHne  MoOJeleHd | allKeHOB, aKaNEeHOB, XJIOPATKAHOB. KJIACCOB BEIIIECTB;
MOJIEKYJT YTIEBOIOPOIOBY —  BBIIENATH OCOOCHHOCTH  CTPOCHHSA

MOJICKYJI U3YYCHHBIX KJIACCOB BEUICCTB.

7—8/38—39. Xumunueckue
CBOMCTBa

XHUMHUYECKHE CBOMCTBA aJIKEHOB. Peakiiun
ANEKTPOPHUIFHOTO TPUCOECTUHEHHS Kak

B xozxe ypokoB ydamuecs JOJIKHBI:
XapaKTepU30BaTh Ba)KHEHIINE

AIIKEHOB crocod TodydeHHs (PYHKIMOHAIBHBIX | XUMHYECKHE CBOMCTBA AKEHOB;
TIPOM3BOAHBIX YTJIEBOJIOPOJIOB: | — TIPOTHO3UPOBATh CBOWMCTBAa M3y4aeMbIX
TUAPUPOBAHUE, raJloTeHUPOBaHKE, | BEIIECTB Ha OCHOBaHUH Teopun
TUIPOTAIOTEHUPOBAHUE, TUApaTalds | XUMAYECKOTO  CTPOCHUS  OPraHUYeCKUX
ankeHoB. [TpaBuno MapkoBHHKOBa BEIIIECTB;

U ero OObSICHEHHWE C TOYKM 3pEHHUs | — HCCIeloBaTh CBOWCTBA  HM3y4aeMbIX
AJIIEKTPOHHON  Teopuu.  PamukanpHOE | BEIIECTB;

MIpHUCOeINHEHHNE OpoMOBO/IOpOJIa K | — TPOTHO3UPOBATh CBOWCTBAa HEW3YyUEHHBIX
aJKeHaM B MPHUCYTCTBUU BEIIECTB IO AaHAJOTHH C W3YYCHHBIMH
MIEPEKHUCEH. Oxucnenve AJKEHOB: | BEIIECTBAMH TOTO K€ TOMOJIOTHYECKOTO
ropeHHe, OKHCIEHHE KHCIOPOJOM B | pAfa;

npucyTcTBUU xnopuaos namtanus (1) m | — HaOIr01aTh u OTIMCHIBATh
meau (II) (Baxep-mporecc), OKHCIIEHHE | IEMOHCTPHUPYEMBIE OIBITHI.

KHCIIOPOJIOM B TIPUCYTCTBHH cepeodpa,

OKHCJIGHHE  TOPSYMUM  TOJKHCICHHBIM

pacTBOpoM TepMaHraHara KaJus,

OKHCJIEHUE MepPMaHTaHATOM KaJus

(peakmusi  Barmepa).  KauecTBeHHBIC

peaKkiyy Ha JBOWHYIO CBSA3b.

Lemoncmpayuu.

Ilonyuenue JTUJICHA peakiueit

JETHpATAIIIN

sta”Hoia. OTHOmIEHWE  OSTWIEHAa K

pacTBOpaM TiepMaHTaHaTa Kalmusd u

OpomHoi Bojie. ['openne sTunena.

9/40. [Tomyuenue u | llpombiuienHbIe u  maboparopHble | B xone ypoka ydammecs JOIKHBI:

MIPUMEHEHHUE AIKEHOB CHocoObI MOJTyYEHUS AIKEHOB. | —  XapaKTepHU30BaThb IPOMBINUIEHHBIE |
[lonyyeHne  ankeHOB W3  AJKAaHOB, | JIAOOPATOPHBIE CIOCOOBI MOJTy4EHUS
CIIUPTOB, TAJIOT€HAIKAHOB, AJIKEHOB;
nuranoreHankaHoB. llpaBmmo 3aiinieBa. | — CONOCTaBIATh XUMHYECKHE CBOMCTBA
[Tonumepusanus AJIKCHOB. | aJIKEHOB C 00JaCTIMH MPUMEHEHHUS.
[lonmuvepuzanmst  Ha  Karaau3aTopax
Ilurnepa—Harra.  IlomudTHUieH — Kak
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KPYITHOTOHHAKHBIN HPOIYKT
XUMHYECKOTO IPOU3BOJICTBA.
[lpumeHeHne  anKeHOB  (ATWIIEH U
IPONHJICH).

10/41. IpakTnyeckas
paGora Ne 2. «[lomyuenue
STWJICHA M HU3y4YCHHE €ro
CBOKCTBY

Ilonyyenue sTuieHa W3 CMECH CEpHOH
KHUCJIOTBI (KOHII.) W JTHJIOBOTO CITHPTA.
BsaumoneiictBue »THiIeHA € OpOMHOM
BOJIOM, MOJKHUCIEHHBIM  PacTBOPOM
NepMaHraHarta Kanus. [ 'opeHue STHIIeHa.

B xone ypoka yuarmmecs: JOIDKHBIL:

— MPOBOJNUTH XUMHYECKHI SKCIICPUMEHT 10
MOJTYYECHUIO ATHIICHA;

— HAOJNIOOATh U OIHUCBHIBATH CAMOCTOSITEILHO
MIPOBOJUMEIE OMBITHI C TIOMOIIBIO POJTHOTO
SI3BIKA M SI3bIKA XUMUU;

— coOumromaTh TpaBWiIa U IPUEMBI
OczomacHOW  pabOTBI ¢  XHUMHYCCKUMH
BEIIECTBAMHU u nabopaTopHbIM
000pyIOBaHUEM.

11/42. AnxangueHsl

Knaccudukarus
aJKaJINcCHOB o B3aHMHOMY
pacCTOJIOKEHHI0O  KPAaTHBIX CBS3ed B
MoJiekysie. OcoOOEHHOCTH AJIEKTPOHHOTO U
MIPOCTPAHCTBEHHOTO CTPOEHHUS
COMPSDKEHHBIX  ankagueHoB.  OOmas
dopmyna anmkanueHoB. HomeHkiarypa u
u3oMepusi  ankagueHoB.  DusHUecKHe
CBOMCTBA  alKagUCHOB. XHUMHYECCKHE
CBOMCTBA aJIKaINCHOB: peakiu
MIPUCOETUHEHUS (runpupoBanue,
TaJIOTeHUPOBAHUE), TOpEeHHUs u
MOJIUMEPU3ALIHIH. 1,2- H 1,4-
npucoenuuenue. [lomydenue aakaaueHoB.
Cunrte3 OytaaueHa u3 OyTaHa U 3TaHOJA.

AnKaayveHsl.

B xoze ypoka y4aiuecs TOJIKHBIL:
— Ha3bIBaTh AJIKQAUEHBI 10 MEXAYHAPOIHOM

HOMEHKJIATYpE;
—  OOBSICHATH  DIEKTPOHHOE CTPOCHUE
MOJIEKYJ H3yYCHHBIX BEIIECTB;

— KJIacCH(UIMPOBATh JIEHOBBIC
YTJIEBOAOPOIBI;

— XapaKTepu30BaTh Ba)KHEHIIINE
¢u3nyeckne W XUMHYECKHE  CBOWCTBA
aJIKa/INCHOB;

— IPOTHO3UPOBATh CBOMCTBA M3y4aeMbIX
BEILECTB Ha OCHOBaHUU TEOpUHu
XMMHYECKOTO  CTPOCHHSI  OPraHHYECKUX
BEILIECTB;

—  XapakTepu30BaTh  MPOMBIIIICHHbBIC

CITOCOOBI TNOJIYYCHUS aJIKAAUCHOB.

12/43. Tlonumepu3arusi.

[Momumepuzamus. Kayuyku. Bxman C. B.

B xozxe ypoka y4aimecs TOJIKHBIL:

Kayuyk. Pe3una JleGeneBa B TONydYeHHE CHHTETUYECKOTO | —  XapaKTepHU30BaTh IPOMBIIIICHHBIE U
Kayuyyka.  BynkaHuzamust — KaydykoB. | 1abopaTopHBIE CII0CO0BI MOJTyYeHUS
Pe3una. Msoroobpasue BUJIOB | Kay4yKOB;
CHHTETHYECKUX KaydyKOB, UX CBOMCTBAa M | — COIOCTAaBJIATh XHMHYECKHE CBOMCTBa
PUMEHEHHE. JIKaJMEHOB € 00JIaCTAMHU IPUMEHECHHS.
13/44. Ankunbl. CTpoeHue, | AJIKHHBL ONEeKTpOHHOE u | B xone ypoka y4amuecs TOJIKHBI:

HOMEHKJIaTypa, U30MEPHS,
(u3nyecKue CBONCTBA

[POCTPAHCTBEHHOE CTPOCHHE MOJICKYIIbI
arneTwiieHa. SP-I'ubpunusaius opOuTaneit
aTOMOB yTJIEpO/a.

Tomonoruueckuii psim U obras Gopmysa

— Ha3bIBaTh AJIKUHBI 110 MEXIYHApOIHOU
HOMEHKJIATYype;

OOBSICHATH  BJIEKTPOHHOE
MOJIEKYJI U3YYECHHBIX BEIECTB;

CTpOCHHUE

AIKUHOB. Homenxknatypa AJIKMHOB. | — 0000I1aTh 3HAHWS W J€JIaTh BBIBOIBI O
Mzomepus AJIKWHOB: YIJIEPOJHOTO | 3aKOHOMEPHOCTAX HW3MEHEHMH CBOWMCTB B
CKeJleTa, IOJI0KEHUS TOMOJIOTUYECKOM Py AJIKUHOB;
KpaTHOM CBsI3U, MEXKKJIACCOBAsL. | — MOJICTTUPOBATE MOJICKYJIBI HW3YYCHHBIX
dusznyueckne CBOMCTBA aIKHHOB. KJIAaCCOB BEIIIECTB.

14/45. XuMmuyeckue Xumuueckue cBoicTBa akuHOB. Peakiuu | B xone ypoka yuaniuecs J10JKHBI:

CBOMCTBA aJIKWHOB MPUCOEMHEHUST KaK CIOCO0 MONydeHUus | — XapaKTEepPU30BaTh Ba)KHEHIITNE

MOJIMMEPOB W JIPYTUX  TOJIE3HBIX
npoaykToB. ['uapupoBanue. Peakiuun
MPUCOETUHEHNUS rajIor¢HOB,
raj0reHOBOIOPOIOB, BOJIBL.
Tpumepuzarus U TAMEPHU3aITHS
arneTuiIcHa. Peakuum 3aMCIICHUS.
KuciaorHele  cBolicTBa ~ aJIKMHOB  C
KOHIIEBOM TpONHOMN CBSI3bIO.

XUMHYCCKHE CBONCTBA AJIKNHOB,
— HPOrHoO3upoOBaATH CBOMCTBa HU3y4aCMbIX

BEILECTB Ha OCHOBaHMH TEOpHUH
XUMHUYCCKOT O CTpOCHI/IS[ OpFaHI/I‘IeCKI/IX
BEILIECTB;

— [IPOTrHO3UPOBATH CBOIiCTBa HCHU3YUYCHHBIX
BCIICCTB IO QaHAJIOrMM C HU3YUCHHLBIMU
BCHICCTBAMKU TOro K€ TOMOJIOTHYCCKOI'O
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Auerwnenuapl.  OKHCIIGHHWE — aJIKWHOB | pAa;
pacTBOpoM TepMaHraHara Kamusl. | — HaOIII01aTh u OTIMCHIBATh
I'openue aneruiieHa. JE€MOHCTPHPYEMBIE OTIBITHI.
Jemoncmpayuu.
Ilomydenune  ameTwineHa  THAPOIHA3OM
KapOmma
kajpuus. OTHOIIEHHWE aleTWwIeHa K
pacTBopaM  IMepMaHraHaTa Kalus H
OpoMHoO¥t Bose. ['opeHue aneTusiieHa.
15/46. llony4uenue u Ilomygenne  amermnena  muponn3oM | B Xozxe ypoka ydamuecs TOJKHBI:
MPUMEHEHUE aJIKHHOB MeTaHa ¥ KapOMIHBIM MeToJoM. CHHTE3 | — XapakTepu30BaTh MPOMBIIUICHHBIE U
AIKUHOB QJIKIJIMPOBAHUEM AaIleTHIHAOB. | TaOOpaTOpHBIE CHIOCOOBI MOITyYeHUS
IIpumenenue AJIKUHOB;
aneruineHa. [opeHue ameTWieHa Kak | — COIMOCTAaBISATH XHMHYECKHUE CBOWCTBA
HCTOYHUK BBICOKOTEMIIEPATYPHOTO | AIKHHOB C 00JIACTSIMHU MPUMEHEHHS;

IUIaMEHU IJ1A CBaAPKH U PE3KU METAJIJIOB.

— HaOJrOIaTh u
IleMOHCTpI/IpyeMLIC OIIBITHI.

OIIMCBhIBATh

16-17/47-48 Pemienue
3a/1a49 ¥ BBITOJTHCHHUE
YIOPaKHEHHUH 110 TeMaM
«AnkaHBI», «AJIKESHB»,
«ANKHUHBI»

BellloNIHEHME  yNpaXHEHUH 10 TeMam
«AJKaHb, «AJKEHBI», «AJIKMHBI» Ha
COCTaBJICHHE YpaBHEHUI peakLui,
COOTBETCTBYIOIIUX 33JaHHBIM CXEMaM,
COJIepKalllUM HEWU3BECTHhIE BEIECTBA.
Pemenmne 3amau.

B xoze ypoka ydaimuecs: JOJIAKHBIL:

— HCHOJB30BaTh AJTOPUTMbI IIPHU PELICHUHU
3a1ay;

— COCTaBJATh YpaBHEHUS MO 33JaHHBIM
cXeMaM IPEBPAILECHU.

18/49. Apomatndeckue
yraeBogopoabl. CTpoeHue
OEH30/ILHOr0 KOJIbIIa,
HOMCHKJIATypa, U30MepHs,
(u3nuecKue cBOMCTBa
apeHoB

Apensl. Hcropust OTKpbITHS O€H30Ia.
CoBpeMeHHbIE IpeACTaBICHUS 00
3NMIEKTPOHHOM U IPOCTPAHCTBEHHOM

cTtpoeHnn Oenzoma. OOmas dopmyna

B xo/1e ypoka ydamuecs 10/KHbI:

— Has3bIBaTh AapeHbl MO TPHUBHAIBHOW |
MESKIyHAPOIHON HOMCHKIIATYPE;
—  OOBSICHATH  3JEKTPOHHOE
MOJIEKYJT H3YYEHHBIX BENIECTB;
— 0000mary 3HaHWSA W JEeJIaTh BBIBOJIBI O
3aKOHOMEPHOCTSX HW3MEHCHHI CBOMCTB B
TOMOJIOTHYECKOM PSITY apEHOB.

CTpOCHHUE

19-20/50-51. Xumuueckue
CBOICTBa OEH30JIa U €ro
TOMOJIOTOB

apeHoB. M3omepuss M HOMEHKIaTypa
TOMOJIOT'OB OeH3zoua. Uzomepust
JIN3aMeNIeHHBIX OCH30JI0B Ha MpUMepe
KCHUJIOJIOB. duznueckue CBONCTBA
Oensora.

XuMHuecKre cBOMCTBA OeH3oia. Peakun
3aMelmeHnss B OEH30IILHOM  sifIpe
(3nexTpoduibHOE 3aMEIICHHE):
rajloreHUPOBaHKeE, HUTPOBaHUE,
ANKWIAPOBaHUE. Peaknun
MIPUCOEANHEHUS K OeHsomy
(runpupoBanue, raJIOr€HUPOBAaHUE
(x1opupoBaHMe Ha cBery)). Peakums
ropeHus. OcoOEHHOCTH  XMMHYECKHX

CBOWCTB aNKWJIOEH30JI0B Ha MpHMEpe
ToNyona. B3auMHOe BiMSIHHE aTOMOB B
MoJtekye Tomyouna. [IpaBuna opueHTanmu
3aMECTUTENIE B pEaKIUsAX 3aMelICHUsI.
XnopupoBanue Toiyona. OKucIeHHE
ANKWJIOEH30JI0B PACTBOPOM TIEpMaHTaHATa
Kajus. [anoreHupoBaHue alKkuiIOeH30JI0B
B OOKOBYIO

nenb. HurpoBanue HUTpOOEH3071a.
Jlemoncmpayuu. OTHOIIEHWE OEH307a K
pacTBOpaM  IlepMaHraHata Kajus ©
OpomHo#t Bome. OKmHCIEHHE TOIyosa
pacTBOPOM TIEpPMaHTaHATA KIS,

B xone ypoka yuyammuecs: JOJKHBL

— XapaKTepU30BaTh BayKHEMIINE
XUMHUYECKHE CBOICTBA apEHOB;

— IPOTHO3UPOBATh CBOMCTBA M3y4aeMbIX

BEILIECTB Ha OCHOBaHUH TeOpuun
XUMHUYECKOTO  CTPOCHHUS  OPraHHYECKHUX
BEIIECTB;

— MPOTHO3MPOBATH CBOMCTBA HEM3YUYCHHBIX
BEUIECTB M0 AHAIOTUU C HW3yYEHHBIMHU
BEIIECTBAMH TOTO € T'OMOJIOTMYECKOTO
pana;

— HaOJII0aTh u
JIEMOHCTPHUPYEMBbIE OTIBITHIL.

OITMChIBATh

21/52. llony4yenue u
MPUMEHEHHUE apEHOB

ITomydenue OeH30Ma W €ro TOMOJIOTOB.
IIpuMeHeHne ToMOI0TOB OeH301a.

B xone ypoka yuammecs: JOJKHBL:
—  XapakTepu3oBaTh IPOMBILIUICHHbIE WU
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Hemoncmpayuu. IlonydeHue crTupona
JCTIONIMMepU3aueld  MOJMMCTHpONA U
UCTIBITAHUE €ro OTHOIIEHHS K PacTBOPY
nepMaHraHara Kajusl.

Ha60paT0pHLK§CHOCO6LIHOqueHHﬁapeHOB;
COIIOCTABIIATh XHMHUYECKHE CBOMCTBA
ApCHOB C o0acTIMHu IMPUMCHCHUS
H36J'HOI[3,TI) n OITMChIBATh
ACMOHCTPUPYCMBIC OIIBITHI.

22/53. IlpupomHbie
HMCTOYHUKHU
yraeBogopoioB. He(ts,
ras, yroissb. IlepBuunas
repepadoTKa
YTJIEBOJOPOTHOTO CHIPHSI.
3kC - CocTaB IpHUPOITHOTO
raza mectopoxaenuii PK

[IpuponHble MCTOYHUKU YITIEBOAOPOMAOB.
[TpupoaHbIii U TOMYTHBIH HEPTIAHOM Ta3bl,
UX COCTaB M Ucmosb3oBanue. Hetp kak
cMech yraeBomoponoB. CoctaB HepTH U
ee repepadoTKa. HedrenpomyKTsr
[TepBuunas nepepadboTKa HeTH.
Ileperonka HedTH. OKTAaHOBOE YHCIIO
OoemsmHa. OxpaHa OKpy)Karomiel cpembl
npu HedTenepepaboTKe u
TPaHCIOPTUPOBKE HEPTEPOLYKTOB.
Kamennwiii yromnb. KokcoBanue yris.
lasudukamuss  yrus.  DKOJOTHYECKHE
npo0JIeMsl, BO3HHKAIOLIHE npu
UCIIOJIb30BAaHUM  YIWII B KauyecTBe
TOILIMBA.

Cocras MPUPOTHOTO
Mectopoxaenuii PK.

rasa

B xoze ypoka yJamuecs: ZOKHBL:

— XapaKkTepu30BaTh OCHOBHBIE HANPABICHMUS
WCTONB30BaHUA W TepepaboTKH  He(TH,
IIPUPOAHOTO ra3a U KAMEHHOI'O YIS

23/54. I'myGokas
nepepadoTka HeTH.
Kpexunr, pudopmuHr.

IOk C - Mectopoxaenust PK.

[lepepabatbiBarorme
npennpustus PK

Bropuunas  (rimyOokas)
HEPTH. Kpexumnr. Pudopmunr.
MecTopoxaeHus PK.
IlepepabatsiBaromue npeanpustas PK.

repepaboTKa

B xone ypoka ydammuecs 10KHBL:
OMEPUPOBATh IMOHATUAMH «KPEKUHT»,
«IUPONTU3Y», «PUPOPMUHTY;

OOBSACHATH OTIMYUSA  TEPMHUYECKOTO
KPEKHHTa OT KaTATUTHYECKOTO;

— XapaKTepU30BaTh OCHOBHBIC HATPABICHHS
IyOOKO# mepepaboTKH HEPTH.

24/55. T'enernueckas CBsI3b
MEXy pa3TuIHBIMA

I'eHeTnveckast CBsI3b MEXIY Pa3TAYHBIMU
KJIacCaMHM yTJIeBoJI0po1oB. KauecTBeHHBIE

B xope ypoka yuamimecs: JOJDKHBIL:
— OIUCHIBATh TEHETHYECKHUE CBSI3M MEXKITY

KJIACCaMH yTJIEBOJOPOJOB. | PEaKIUU Ha HelpelebHbIe | M3YYEHHBIMH  KJlacCaMd  OPTaHWYeCKUX
IIpoekr 1 mo Teme YIIIEBOJAOPOABL. COEIMHCHMUI;
«[Ipupoansie pecypcs —  COCTaBNATh  ypaBHEHHUs  peakuui,
Pecny6nuku Komu n WUIIOCTPUPYIOIMIUX ~ TEHETUYECKYI0  CBSI3b
9KOJIOTHS» MEXy Pa3IMUHBIMH YIII€BOIOPOJAMH;
— COCTaBJISATb YpPAaBHEHHS peakUMd 110
3a/IaHHOMN cxeme IIpEBPALLCHUH,
cojiepxallen HEU3BECTHBIE YCIOBUS
peakuui;
— mpeoOpa3oBbIBaTh WMHPOPMAILUIO W3
OJTHOTO BHJIAa B JIPYTrOW, COCTABIATH IUIAH
pemieHuss ~ mpoOJieMBl,  CAMOCTOSITEIBHO
OpraHU30BbIBaTh yueOHOE B3aUMOJECTBUE B
IpyIIe, cO3/1aBaTh KOJUIEKTUBHBIN TPOCKT U
MPEJCTaBISTh  PE3yNbTaThl  KOJJICKTHBHOW
JeSITEIbHOCTH.
25/56. lanoreHonpon3BoIHBIE  YTIEBOAOPOIOB. | B Xole ypoka ydanimecst JOIKHBI:
I"anorenonpoun3BoiHbIE Peaknun  3amemieHust  rajoreHa  Ha | — Ha3bIBaTh raJlOreHONPOU3BOTHBIE
yriaeBoaopooB. CTpoeHue, | TUAPOKCHI, HUTPOTPYIILy, HHAHOTPYIILY. | YIJIEBOJOPOIOB o MeXIyHapOIHOU
HOMEHKJIaTypa, u3omepusi, | [eiicTBue Ha HOMEHKJIaType;
(u3NUecKre U XUMHUYECKHE | TaJOreHONPOU3BOTHBIE BOJTHOT'O U | — OOBSCHATH DIEKTPOHHOE CTPOCHUE
CBOHCTBa CIIMPTOBOTO pacTBOpOB LIEJIOYH. | MOJIEKYJI U3YUECHHBIX BEIIECTB;
CpaBHEHHE pEaKIMOHHON CIOCOOHOCTH | — 0000IIaTh 3HAHUS W JAEIaTh BBIBOIBI O
AJKHII-, BUHUII-, ¢benun- U | 3aKOHOMEPHOCTSIX H3MEHEHUIl CBOWMCTB B
OeH3wiIraJloreHu0B.  B3aumopelcTBHE | TOMOJIOTHUECKOM psny
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JUTraJIor€¢HaJlKaHOB ¢ MaroHu€M M IIMHKOM.
Tlonsarue 0 MCTAJIJIOOPraHUYCCKUX
COCAUHCHUAX. Hcnonw3oBanue
TaJIOrCHOMMPONU3BOJHBIX B 6I:ITy, TCXHHKEC
" B CUHTC3C.

TaJIOTCHOMMPOU3BOJHBIX

YTIIEBOIOPOJIOB;
— XapaKTepU30BaTh BayKHEHUIIINE
XUMHYECKHUE CBOMCTBA

raJIOT€HOTPOU3BOTHBIX YTIIEBOIOPO/IOB;
— TIPOTHO3WPOBATH CBOWMCTBAa HM3y4aeMbIX

BEIIECTB Ha OCHOBaHMH TEOPHH
XUMHAYECKOTO  CTPOCHHS  OPTaHHYECKUX
BEILIECTB;

— COMOCTaBJIATh XWMHUYECKHE CBOWMCTBa
raJIOrCHONPOU3BOIHBIX  YIJICBOAOPOAOB  C
00J1aCTAMH TPUMCHEHHUS.

26-27/57-58.
O6o0matomiee TOBTOPEHUE
1o TeMe «YTJIeBOI0POIbD»

CocraBnenne GopMyn ©  Ha3BaHUH
YTIICBOIOPOJIOB, ux TOMOJIOTOB,
WU30MEPOB.

3agaHusl 1O COCTaBJICHUIO YpPaBHEHUIl
peakuuii ¢ ydacTHEM YIJIEBOAOPOJIOB;

B xo/1e ypoka ydamuecs: 10KHbI:

—  cuUcCTeMaTH3WpOBaTh u  0000mIaTh
IMOJTYYCHHBIC 3HAHUA O CTPOCHUU, CBOﬁCTBaX,
MOJTYYCHUH U TIPUMEHEHHHU YTJIEBOIOPO/IOB;
— COCTaBIIATh 0000IAOIINE CXEMBI,

peakuui, WITIOCTPUPYIONIUX | — OMNKCHIBATh T€HETUYECKUE CBS3H MEXKIY
TEHETHYECKYIO CBSI3b MEXK/IY PAa3IMYHBIMU | U3yYEHHBIMH  KJACCAaMH  OpPTaHHYECKHX
KJIaCCaMH yTJICBOJAOPOIOB. COETMHEHUH.

28/59. Konrpoabshas KonTtpons 3HaHUH 1o Teme | B xoze ypoka yJaruecs TOMAKHBI:

pa6ora Ne 2 o Teme «YTIIEeBOAOPOIBIY. — OCYIIECTBIIATh MO3HaBaTEIbHYIO

«YT1€eBOAOPOIBD)

pedaeKcui0 B OTHOIIEHHH COOCTBEHHBIX
JOCTIDKEHHI B IpOIecce PelIeHUs YIeOHBIX
Y T03HABATENBHBIX 3a/a4.

TEMA 4. KUCJIOPOACOAEPXXAIIWUE OPTAHMYECKHWE COEIVMHEHUSA — 21 HAC

1/60. CoupTsl

Cruptel. Knaccudukanms, HoMeHKIIaTypa
U u3oMepusi cnuptoB. ['omosioruyeckuit
pan u obmas QopMmyna MpeaeabHbIX

OJIHOATOMHBIX
CIIUPTOB. dusnyeckue CBOIiCTBa
MpEeAEIbHBIX  OJHOATOMHBIX  CIIMPTOB.

BonopoaHas cBA3b MEXIy MOJEKYJIaMU U
ee BIMSAHME Ha (U3MYECKHE CBOICTBa
CIIUPTOB.

B xo0/1e ypoka ydamuecs 10/KHbI:

— Has3BIBaTh CIHUPTHI 10 MEXTyHAPOIHOM
HOMEHKIIaTypeE;

—  OOBACHATH  DICKTPOHHOE
MOJIEKYJT H3yUCHHBIX BEIECTB;
— 0000mare 3HaHWSA WU JEIaTh BBIBOIBI O
3aKOHOMEPHOCTSX HW3MEHCHHI CBOMCTB B
TOMOJIOTHYECKOM PSITY CITHPTOB.

CTpOEHHE

2—3/61—62. Xumuueckue
CBOWCTBA U MOJTyYEHHUE
crupToB. [IpocThie 3hupbi

XuMuueckue CBOICTBa CHIUPTOB:
KHCJIOTHBIE CBOICTBa (B3aUMOAEUCTBHE C
HaTpUeM KaK CIoco0 YCTaHOBJICHHUS
HAJIMYUSL  THIPOKCO-TPYNIBI); Ppeakiuu
3aMelIeHUs] THIPOKCHIBHOM TpyMIbl Ha
rajoreH  Kak  CHoco0  IOJIy4yeHHs
pacTBOpHUTENEH; MEXMOJIEKYJISIpHAsT U
BHYTPUMOJIEKYJISIpHAS JeTuipaTaus;
oOpa3oBaHHe  CIIOKHBIX  3QHUPOB ¢
HEOPraHWYECKMMH H  OPTaHHYECKHUMHU
KHCJIOTaMU; TOpEHHUE; OKHCIICHHE
okcugoM Meau (II), moaKHCIEHHBIM
pacTBOpOM IepMaHTraHaTa

KajJus, XpPOMOBOH CMeEChbI0; peaKiuu
YIIIEBOIOPOIHOTO panukana.
ANKOronATel. I'maponus, alkniupoBaHHE
(cuHTE3 MPOCTBIX 3¢upoB o

B xozne ypokoB ydamuecs JOJIKHBI:

— XapaKTepu30BaTh Ba)KHEHIINE
XUMUYECKHE CBOMCTBA CHHMPTOB U IPOCTHIX
3¢upoB;

— TPOTHO3UPOBATh CBOWCTBA H3Yy4aEeMBbIX
BEILECTB Ha OCHOBaHUH TEOpUHn
XUMHYECKOTO  CTPOCHHSI  OpPraHHYECKUX
BEIIECTB;

— IPOTHO3MPOBATh CBOMCTBA HEM3YUYEHHBIX
BEHIECTB [0 AHAIOTUHW C H3yYECHHBIMHU
BEIIECTBAMH TOTO JK€ TOMOJIOTHYECKOTO
pana;

—  XapaKTepu30BaTh HPOMBIIUICHHBIE H
nmabopaTopHBIE CITOCOOBI TTOJTYICHUS
CIIUPTOB;

— COINOCTaBJIATh XHWMHYECKHE CBOMCTBa
CIIUPTOB C 00JACTSIMH TPUMEHEHHUS;

Bunbsmcony). IIpoMBINIIICHHBI CHHTE3 | —  HCCIEAOBATh  CBOMCTBA  M3YYaeMBIX
MeTtaHona. [lomydeHue 3TaHoNa: peakius | BEIICCTB;

OposkeHus TJIIOKO3HI, rugparanus | —  HaONoIaTh  JEMOHCTpUPYEMBIE U
ostmiieHa. [IpuMeHeHne MeTaHoOJla W | CAMOCTOSTEIHHO MPOBOUMBIE OTIBITHI;
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srtaHona. Duszmonoruyeckoe IeHCTBUE
METaHOJIa M JTaHOJa Ha OpraHu3M
yenoBeka. [IpocTeie 3Uphl Kak M30MEphI
MpEACIbHBIX  OJHOATOMHBIX  CIIMPTOB.
CpaBHeHHE ux (hm3IIecKux u
XUMUYECKUX CBOWCTB €O CHHUPTaMH.
Peaknust pacieruieHust IpocThiX 3(hUPOB
MonoBomopoaoM.

Jlemoncmpayuu.

BzaumopeiictBue HaTpus C 3TaHOJIOM.
Oxwucnenne sranona okcunom meau (ID).
T'openue stanona. Bzaumoneiictue
TPeT-OyTHIIOBOTO CIIUPTa C  COJSTHOH
kucnoroit. MogopopMuas peakims.
JlabopamopHuwiii onvim 5.

CBolicTBa 3TUJIOBOIO CIIUPTA.

— Ha0moJaTh W OMUCHIBATH XUMHUECKHUEC
pEaKkMu C TOMOIINBI0 POJHOTO S3bIKA U
SI3BIKA XUMHUH;

— coOiromaTh TpaBWiIa U IPUEMBI
OczomacHOW  pabOTBI ¢  XHUMHYCCKUMH
BEIIECTBAMHU u nabopaTopHbIM
000pyIOBaHUEM.

4/63. TIpakTUUyecKas
padora Ne 3. [Tonyuenue
OpomaTaHa

[Tonmydyenne OpoMdTaHa U3 JTaHONA H
OpoMuaa HaTPHSL.

B xozxe ypoka y4amuecs TOJIKHBI:

— NPOBOJUTH XUMHUYECKHUI SKCIIEPUMEHT 110
MIOJTyYeHUI0 OpOMATaHa;

— HaOJIOaTh ¥ OMUCHIBATH CAMOCTOSATEIIHHO
IMPOBOJAUMBIC ONBITEI C IMOMOIIBIO POAHOIO
SI3bIKA U SA3bIKa XUMHU;

— coOmofate TmpaBWiIa W [PUEMBI
Oe3omacHOi  pabOTBI € XUMHYCCKUMHU
BEIIeCTBAMU u nabopaToOpHBIM
000pyTOBaHUEM.

5/64. MHOTrOaTOMHBIE
CIIUPTHI

MHOroatoMHble CIUPTHL. DTUIEHITIUKOIb
nu FHI/IHepI/IH KakK HpeJICTaBPITeJIH
MpeJIeTbHBIX MHOTOATOMHBIX CITUPTOB, UX
(u3uueckne W XHMHYECKHE CBOWCTBA.
KauecTtBennas peakuus Ha
MHOT'OATOMHBIC

COUPTHI W ee  TpUMEHeHHWe I
pacmo3HaBaHus TIUIEPHHA B COCTaBE

KOCMETHUYECKHX CPENCTB. CuHnres
JMOKCaHa u3 STHJICHTITUKOJIS.
ToxcuuHOCTB STUJICHTJTUKOJIS.
IIpakTryeckoe IIPUMEHEHUE

STWICHTJIUKOJIS U TIMLEPHHA.
Jlabopamopmwiii onvim 6.
CRoiicTBa rIUIEpHUHA.

B xone ypoka yuammecs: JOJDKHBIL:

— Ha3blBaTb MHOI'OATOMHBIC CIIMPThI 110
TPUBHAILHOU U MEXKIY-

HapOJHONH HOMEHKJIATYpe;

—  OOBSCHATH  DIEKTPOHHOE CTPOCHUE
MOJICKYJI U3YYCHHBIX BCUICCTB,

— XapaKTepU30BaTh BayKHEHIINE
XUMHYECKHUE CBOMCTBA MHOIO-

ATOMHBIX CIIMPTOB;

— TPOTHO3UPOBATh CBOWCTBA H3Yy4aeMbIX
BEIIECTB Ha OCHOBaHUH TeOpuHn
XUMHNYECKOT'O CTPOCHUA OpTraHUYCCKUX
BEIIECTB;

— CONOCTaBISTh XHMHYECKHE CBOMCTBa
MHOTOAaTOMHBIX ~ CIIUPTOB €  0ONacTsIMH
NIPUMCHCHUSA

— HaOIrI01aTh CaMOCTOSITETILHO
MIPOBOJMMBIE OIIBITHI;

—_— Ha6J'IIOlIaTB N OIUChIBATH XHWMHUYECCKHE
PEaKyy C MOMOILBIO

POIHOTO SI3BIKA U S3bIKA XMMUH;

—_— I/I)IeHTI/I(bI/IIH/IpOBaTI) MHOI'OATOMHEBIC
CIIUPThI C IIOMOIIBIO Ka4C€CTBCHHBIX
peakuui;

— co0OmomaTte TpaBWiIa M IIPHUEMBI
OezomacHOW  paboOTBI ¢  XUMHYECKUMU
BEIIECTBAMHU u nabopaTopHBIM
000pyTIOBaHUEM.

6/65. ®eHoIIbl

®enonel.  CTpoeHue, HW30MEpHsT |
HOMeHKatypa  ¢deHonoB.  B3ammHoe

B xone ypoka yuarmmecs: JOJDKHBIL:
— Ha3pIBaTh (PEHOIBI MO MEXTyHAPOIHOU
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BIUSHHEC aTOMOB B MOJIeKyine (heHoua.
®u3nyeckue M XUMHUYECKHE CBOIICTBa
t¢enona wm  kpezosnoB.  KucnotHeie
CBOWCTBa ()EHOJOB B CPaBHEHUH CO
CIIUPTAMHU:  pEeakmud C  HaTpuUeM,
THAPOKCHUIOM HaTpUSL. Peaxrm
3aMenieHus] B OCH30JBHOM  KOJIbIIE
(ranoreHupoBaHue (bpomupoBaHue),
HutpoBanme).  OkuciIeHHe  (EHOJIOB.
KauecTBeHnble peakiuu Ha  (DEHOIL.
Ilonyyenue ¢enomna. IIpumeneHue
deHoMa.

Jlabopamopnwviti  oneim 7. CBoMWCTBa
(henoa.

HOMEHKJIaType;
—  OOBSICHATH  DJIEKTPOHHOE  CTPOCHUE
MOJIEKYJT U3YUYEHHBIX BEILECTB;

— ONpEeAeTATh BIWSHHE HA PEAKIUOHHYIO
CITIOCOOHOCTH PeHOJIa p—T-COTIPSIKEHUS;

— XapaKTepu30BaTh BaXHEHIINE
¢usnueckue W XUMHYECKHE  CBOMCTBa
(heHooB;

— TIPOTHO3UPOBATH CBOWCTBA M3Yy4aeMbIX
BEIIECTB Ha OCHOBaHUH TEOpHH
XUMHUYECKOTO  CTPOCHHSI  OPraHUYECKUX
BEILIECTB;

— CONOCTaBISATh XHMHUYECKHE CBOMCTBa
(heHOI0B ¢ 00MaCTIMH IPUMEHEHHS;

— HCCIeNoBaTh  CBOMCTBA  M3y4aeMbIX
BEILIECTB;

— HaOIr0IATh CaMOCTOSITETTLHO
IIPOBOJAMUMBIC OIIBITHI;

— Ha0moAaTh W ONKCHIBATH XHUMHUYECKHUE
peakuuyu ¢ TOMOINBI0 POJHOTO S3bIKA H
SI3bIKa XUMHH,

— UASHTHPHUIHUPOBATH ()EHOIBI C TTOMOIIBIO
KaueCTBEHHBIX PEaKIIHii;

— coOmofgath MOpaBWwiIa W TPUEMEI
Oe3omacHO  pabOTBI €  XUMHYECKAMH

BEIIECTBAMHU " 71a00paTOPHBIM
000pyIOBaHUEM;

— co0mromaTe MpaBWIa  IKOJIOTUYECKOM
Oe3ormacHOCTH npu pabore c

(heHoJICOIEpIKAIIMMY MaTepHAJIaMHU.

7-8/66-67. Pelienue 3anau
U BBIIIOJIHEHHUE
YIOpaKHEHHUI

o Teme «CrupThl 1
(heHOITBDY.

IIpoekTt 2 1o Teme
«CrupTHI B )KU3HU
YeJIOBEKa

BellloIHEHME  yOPAKHEHUH 110 TEME
«Crnuptel U (eHonbl», HAa COCTaBIICHHE
YpaBHEHUI peakluil, COOTBETCTBYIOIIMX
3a/IaHHBIM cxemaw, coAepKaIM
HEU3BECTHBIE BellecTBa. Pemenne 3amay.

B xozxe ypoka y4ammecs TOJIKHBI:

— BBIABJIATH B3aMMHOE BJIMSHHE aTOMOB B
MOJIEKYJIaX OPraHUYECKUX COCTUHCHUM Ha
IpUMepe CpaBHEHUS CBOICTB  OeH30ia,
(heHoa, amU(paTHUECKOrO CITUPTA;

— WCIOJIb30BATh ANTOPUTMBI MPU PEIICHUH
3ajadq;

— COCTaBJIATh YpPaBHCHHA 110 3aJaHHBIM
cXeMaM IpeBpaliCHU;

— mpeoOpa3oBbIBaTh MH(MOPMAIMIO W3
OJITHOTO BHJA B JAPYrOi, COCTAaBISTH IUIAH
pemieHus  mpoOJieMbl,  CaMOCTOSITEIILHO
OpraHM30BBIBATh Y4€OHOE B3aUMOJICHCTBHE B
rpyIIe, CO34aBaTh KOJJIEKTUBHBIN MTPOEKT U
OpeaAcCTaBJIATh PE3YJIbTaThbl KOJIJIEKTUBHOM
JICSTSIILHOCTH.

9/68. KapOoHuIIbHBIC
COCTMHEHUS:
HOMEHKJIATYpa, U30Mepus,
peaKuH IPUCOCTHHEHUS

KapOoHunbHbIE coeuHeHHS. AJbICTUIBI

u KETOHBI. DNEeKTPOHHOE u
MPOCTPAHCTBEHHOE CTpOCHHE
KapOOHMJIBHOW TPYNIIBI, €€ MOJSPHOCTh U
MOJISIPU3YEMOCTb. Knaccudukarus
anpIeruoB M KeToHoB. CrpoeHue
TIpeIeTbHBIX QJIBJCTHIIOB.

I'omonornyeckuii psAn, HOMEHKIATYpa,
U30MEpUs  MIpPEIEIbHBIX  allbAETHJIOB.
Crpoenue MOJIEKYJIBI aleToHa.

B xone ypoka yuammuecs: JOJKHBL

— Ha3bIBaTh KapOOHWIbHBIE COCTUHEHHS 10
TPUBUATIBHOU 51 MEXYHAapOIHON
HOMEHKIIAType;

—  OOBSCHATH DIEKTPOHHOE  CTPOEHHE
MOJIEKYJI U3Y4YEHHBIX BEIIECTB;

— 0000mmaTs 3HaHUS U JAENaTh BBIBOJBI O
3aKOHOMEPHOCTAX W3MEHEHHUH CBOWMCTB B
TOMOJIOTHYECKOM  PSiIy  albIEeTHIOB U
KETOHOB;
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I'oMonornyeckuii psisi, HOMEHKIIATypa W
n3omepuss ketoHoB. OOmas ¢opmyrna
MPENIENBbHBIX  aJbJCTHIOB U KETOHOB.
®dusnueckre CcBOMCTBa (hopMabaeruia,
areTampAeTHAa, aleToHa. XUMHYECKUE
CBOICTBa TIPENENbHBIX albACTHAOB U
KETOHOB. Peakiuu nmpucoenuHeHus BObI,
CITUPTOB, UaHOBOJOPOAA u
ruapocynbpura  Harpus.  CpaBHeHHE
PCaKIMOHHOM CITOCOOHOCTH aJIbJACTUIOB U
KETOHOB B PEAKIIUSIX MPUCOCTUHCHUSI.

— XapaKTepHU30BaTh Ba)KHEHIITHE
XUMHYCCKHE CBOMCTBA KapOOHWIBHBIX
COCJIMHEHU,

— CpaBHHBATh PEAKIIMOHHYIO CIOCOOHOCTH
aJBJIETH]IOB U KETO-
HOB B pEaKIUAX MPUCOEAUHEHUS.

10/69. Xumuueckue
CBOMCTBA M METOJIBI
MOJTyYeHUS KapOOHHUIILHBIX
COeIMHEHU I

XuMHUYeCKHue  CBOMCTBa  MPEIeNbHBIX
aNbIETHIOB W  KETOHOB.  Peaxium
3aMelIeHUs] aToOMOB BOAOpOJa TpH O-
yIJIEpOJHOM ~ aToMe  Ha  TajoreH.
[lomumepnzanus  dopmanprernma U
areTaabAeTuaa. Oxucnenue
KapOOHUIIBHBIX COEJMHEHHUI.
Oco0OeHHOCTH  peakIuu  OKHCICHUS
areToHa. CpaBHeHHe OKHUCJICHUS
anpJIETU0B M KEeTOHOB. ['mapupoBaHue.
Boccranosnenue KapOOHMITBHBIX
COeMHEHUN B cnupThl. KayecTBEHHBbIE
peakmuu Ha  albIETHUAHYIO  IPYIILY
(peakuus «cepeOpsiHOTrO 3epKaiay,
B3aMMOJICWCTBHE C THUAPOKCHIOM MEIU
(II)).  Ocobennoctu  ¢opmanbaeruia.
Peaknust  ¢dopmanbiernga ¢ (GeHONOM.

®denonpopmanbaeruIHble CMOJIBI.
[TonyuyeHue mpenesNbHBIX — aJIbJIETUIOB!
OKHCIJIEHNE CIIHPTOB, THJIpaTaIys
areTuIeHa (peakuus Kyueposa),
OKHCJICHHE JTHJIeHa KHCJIOPOAOM B
npucyrcTBur  xjopuaa namwtagus (1.
Iomyuenue areToHa OKHUCIIEHUEM
npornaHosa-2 u pasnoxeHrueM
KaJIbIIHEBOU

Wi 0apueBOM COJM YKCYCHOH KHCIIOTHI.
TokcUYHOCTH, aNBLAETUIOB. BakHeuImne
MPEACTABUTENN aJbACTUIOB M KETOHOB:

dbopManbaeru, YKCYCHBIH  alibJerui,
aleToH u X MPaKTUYECKOE
HCIIOJIb30BaHUE.
Jlemoncmpayuu.

OmnpejiesieHre anbJeTUAOB TPU TTOMOIIN
KaueCTBeHHbIX  peakiuil.  OKHUclieHue
aJBJICTH]IOB TIEPMAHTaHATOM KaJIHsl.
Jlabopamopnvie onvimur 8. CBolicTBa
(dhopmanuHa.

B xone ypoka yuarmmecs: JOIDKHBIL:

— XapaKTepu30BaTh BaKHEHIINE
XUMHYECKAE  CBOWCTBA  KapOOHWIIBHBIX
COCIUHCHUH;

— TMPOTrHO3UPOBATh CBOMCTBA H3yYaEeMbIX
BEIIECTB Ha OCHOBAaHHHU TEOPHUH
XUMHNYECKOI'O CTPOCHUA OpraHUYCCKUX
BEILIECTB;

— CONOCTaBIATH XHUMHYECKHE CBOMCTBA
KapOOHWIIbHBIX COCIUHEHHH C OO0JIACTAMHU

MIPUMEHEHUS;

— HCCIeNoBaTh  CBOMCTBA  M3y4aeMbIX
BEIIIECTB;

—  Ha0moAaTe  JAEMOHCTPUPYEMBIE H

CaMOCTOSITETTFHO TIPOBOIUMBIE OTIBITHI;

— HaONIOOATh M OIHUCHIBATE XUMHYECKHUE
peaKkIy ¢ TIOMOIIBI0 POJTHOTO SI3BIKA M
SI3bIKA XMMUU;

—  WUISHTU(QUIHMPOBATH  alNbJACTHABI  C
MTOMOIIBI0 KAYECTBECHHBIX PEaKITHi;

— coOmogatb OpaBWwia W NPUEMBI
Oe3onmacHOi  pabOTBI €  XUMHYECKHMHU
BEILECTBAMHU u 1a60PaTOPHBIM
000pyIOBaHUEM.

11/70. IpakTnyeckas
padora Ne 4 «[lomyuenue
aleToOHa»

[lonydenue aneToHa U3 anerara KaJbLUs
Y U3Y4YEHHE €r0 CBOWCTB.

B xogne ypoka yuammecs: JOJKHBL

— MPOBOJANTH XUMUYECKHN IKCTIEPUMEHT IO
[IOJIydEHUIO alleTOHa;

— Ha0JII01aTh U OMHUCHIBATH CAMOCTOSITEIBHO
MIPOBOAMMBIE OIBITEI C MOMOIIBIO POIHOTO
A3bIKA U SA3bIKa XUMUM;

— CO6J'IIO,E[8.TI> IpaBuia u MIPpUCMBbI
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Oe3omacHO  pabOTBI €  XUMHYECKUMHU
BEIIeCTBAMHU u nabopaTopHbIM
000pyIOBaHUEM.

12/71. KapOoHOBEIE
KHCJIOTBI

KapOonosie KHUCJIOTBL. Crpoenue
IpeaeIbHbIX OZHOOCHOBHBIX KapOOHOBBIX
kucioT. Kiaccubukanus, wu3oMepus W

HOMECHKJIaTypa  KapOOHOBBIX  KHCJIOT.
ONEKTPOHHOE W TIPOCTPAHCTBCHHOE
CTpOCHUE

KapOOKCHIHbHOU TPYTIIBL.

I'omomornyeckuii psg u obmiast hopmyna
NpeeTbHBIX OJHOOCHOBHBIX KapOOHOBBIX

KHCIIOT. dusnueckne CBOMCTBa
npeAeNbHBIX OAHOOCHOBHBIX KapOOHOBBIX
KHCIIOT Ha IIpUMEpPE  MYpPABBUHOW,
YKCYCHOM, MPONHOHOBOM,
MaJbMUTUHOBOM U CTEApUHOBOM KHCIIOT.
Bonopoansie CBSI3H, accoluarys
KapOOHOBBIX  KHCJIOT.  XHUMHYECKHE
CBOMCTBA MpENEIBbHBIX OTHOOCHOBHBIX
KapOOHOBBIX KHCJIOT. Kucnotueie
CBOIicTBa (n3meHeHne OKpPacKH
WHAMKATOPOB, PpEakIWHd C AaKTHUBHBIMH
MeTaJlJlaM{,  OCHOBHBIMH  OKCHJAMH,
OCHOBaHUSIMH, coyiiMu). V3MeHeHue
CHJIBI KapOOHOBBIX KUCIIOT IPU BBEICHUU
JIOHOPHBIX u AKLIETITOPHBIX
3aMECTUTEIIEH. B3aumopneiicteue
KapOOHOBBIX ~ KUCIIOT CO  CHHPTaMHu

(peakuus stepudukanur), 0OPaTUMOCTH
peakuuu. ["ajoreHupoBanne KapOOHOBBIX
KHACIOT B OOKOBYIO 1enb. OcoOeHHOCTH

XUMUYECKUX  CBOMCTB MYypaBbUHOU
kucinotel.  [lomyueHme  mpemenpHBIX
OJTHOOCHOBHBIX KapOOHOBBIX

KHCJIOT: OKHCJICHHE AJIBJCTHIIOB,
OKHCJICHHE NEPBUYHBIX CIHPTOB,
OKHCJIEHHE aJKaHOB M AJIKEHOB, THIPOJIN3
TreMHUHAJIbHBIX TPUTAJIOTEHUIOB.
[lonydyenne MypaBBMHOW M YKCYyCHOH
KHCJIOT B MIPOMBIIIUIEHHOCTH.

IIpuMeHeHHEe MypaBBMHOM UM YKCYCHOM
KHCIOT. Bricue
MpeJienbHbIe KapOOHOBBIE KUCIOTHI.

B xoze ypoka ygamiuecs JTOIKHBI:

— Ha3pBaTh KapOOHOBBIC KHCIOTHI IIO
TPUBUATIBHOU U MEXIY-
HapOJHON HOMEHKJIATYPE;

—  OOBICHATH  3JCKTPOHHOE
MOJIEKYJT N3YYE€HHBIX BEIIECTB;
— 00001maTh 3HAHMS M JedaTh BBIBOJBI O
3aKOHOMEPHOCTAX W3MEHEHUIl CBOWCTB B
TOMOJIOTHYECKOM PSITy KapOOHOBBIX KHCIIOT;
— XapaKTepu30BaTh BaKHEHIINE
XUMHYECKUE CBOWCTBA KAPOOHOBBIX KUCIIOT;
— OOBSCHATh U3MEHEHHUE CHIIBI KapOOHOBBIX
KHCIIOT TPU BBEACHHH JOHOPHBIX U
AKLENTOPHBIX 3aMECTUTEINIEH;

— TPOTHO3UPOBATh CBOKMCTBA H3y4YaeMbIX

CTPOCHUEC

BEILECTB Ha OCHOBaHUU TEOpUHu
XMMHYECKOTO  CTPOCHUSI  OPraHHYECKUX
BEILIECTB;

— COIIOCTABIATH XHMMHYECKHE CBOICTBa
KapOOHOBBIX KHCIIOT  C obnactsaMu
IIPUMCHCHUS

— HCCIeIOoBaTh  CBOMCTBA  M3y4aeMBIX
BEILECTB;

—  HaOmojaTb  JIEMOHCTpHpYyEeMble U

CaMOCTOSITEILHO TIPOBOIUMBIC OTIBITHI;
— Ha0II0IATh U OIUCHIBATH CAMOCTOSITEILHO
MPOBOJUMBIC  XMMHYECKHE  PEaKIud ¢
MIOMOIIIBIO POJTHOTO SI3bIKA U SI3bIKA XUMHH;
— co0II0IaTh MpaBuIIa TEXHUKH
0€3011aCHOCTH.

Jlemoncmpayuu. 1lonyyeHue CIOMXKHBIX
3¢hupoB.
Jlabopamopuwiii  oneim 9. CBoiicTBa
YKCYCHOM KHUCIIOTBI.
13/72. IlpakTnyeckas Ilonyuenune ykcycHOM  KuCHOTBI M3 | B Xoze ypoka ydaniuecs JOJKHBI:

padora Ne 5 «[lomyuenue
YKCYCHOM KHUCIIOTHI U
H3Y4YEHHUE €€ CBOWCTBY

areTraTta HaTpUus U U3YUCHHUC €C CBOIICTB.

— MPOBOJUTH XUMHUYECKUI SKCIEPUMEHT TI0
MOJYYEHUIO0 YKCYCHOW KHUCJIOTHI U U3YYEHUIO
€€ CBOWCTB;

— HaOJI0IaTh U OMKUCHIBATH CAMOCTOSTEIBLHO
MPOBOJMMBIE OIBITHI C TOMOLIBID POJHOTO
SI3bIKA U SI3bIKA XMMMUH;

— CO6J'IIO,E[8.TI> IpaBuia u MIPpUCMBbI
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Oe3omacHO  pabOTBI €  XUMHYECKUMHU
BEIIeCTBAMHU u nabopaTopHbIM
000pyIOBaHUEM.
14/73. ®yHKIIMOHANBHEIC DYHKIMOHAJIEHEIC MPOU3BO/IHBIE | B Xo/e ypoka yvaniuecs JOKHBIL:
MPOU3BOJIHBIC KAPOOHOBBIX | KAPOOHOBBIX KHUCIOT. XJOPAHTHAPUABI M | —  OOBSCHATH  JJNEKTPOHHOE  CTPOCHHE
KHCJIOT AHTUAPUJIBI KapOOHOBBIX KHCIIOT. | MOJIEKYJI H3y9UCHHBIX BEIICCTB;
[Momyuenne  cnoxsbix  3dupoB ¢ | — XapaKTepPU30BaTh BayKHEHIIINE
UCIIOJb30BAaHUEM  XJIOPAHTUAPUIOB U | XUMHYECKHE CBOWCTBA  (DYHKI[MOHAIBHBIX

aHTUAPUIOB KHCITOT. CloXHBIE 3(HpEHL
CrpocHre, HOMEHKIATypa W HW30MEpHUs
CIOXKHBIX 3QupoB. CIIOKHBIE 3PUPHI KaK
HU30MEPbI KapOOHOBBIX KHCJIOT
(MexxkmaccoBas m3omepwsi). CpaBHEHHE
(u3MUecKUX CBOWCTB W PEaKIMOHHOU
CIIOCOOHOCTH ~ CJIOXKHBIX  3QHPOB  H
WU30MEPHBIX KM KapOOHOBBIX KHCIOT.
I'uaponu3 cnoxubix 3¢upoB. CrocoOb
TIOJIYYEHHUSI CIIOXKHBIX 3(upoB:
sTepudmKanys  KapOOHOBBIX  KHCIOT,
aIMJINPOBAHUE CIUPTOB W AIKOTOJSATOB
TaJIOTEHAHTUAPUAAMH U aHTUIPUIAMU,

QIKWINPOBAaHHE KapOOKCHIIaT-HOHOB.
[lpumeHeHne  CIOXHBIX ~ 3(QUPOB B
MUIIEBON u napgromMepHon

IMPOMBIIIIJICHHOCTH. AMI/II[I)I Kap6OHOBLIX
KHUCJIIOT: TIIOJYYEHHUE H CBOMCTBAa Ha

MIPOU3BOTHBIX KAPOOHOBBIX KUCIIOT;

— CcpaBHUBaTh (PH3MYECCKHE CBOWCTBA H
PEaKIMOHHYI0  CHOCOOHOCTh  CJIOKHBIX
3(OUpPOB W M3OMEPHBIX UM KapOOHOBBIX
KHCJIOT;

— TPOTHO3UPOBATh CBOWCTBA H3Y4aeMBIX

BEIIECTB Ha OCHOBaHUU TEOpHUn
XMMHYECKOTO  CTPOCHHS  OpPraHHYECKUX
BEILIECTB;

— COMNOCTaBIATh XHMMHYECKHE CBOMCTBA
(YHKIIMOHATBEHBIX MIPOU3BOTHBIX
KapOOHOBBIX KHCIIOT  C obnactsaMu
IIPUMCHCHUSA

— HCCIEeIOBaTh CBOWMCTBA  HM3YyYaeMBIX
BEILIECTB;

—_— Ha6JIIOIlaTB 1 OIIKMCBIBATH CAMOCTOATCIBHO
IIPOBOJAUMBIC XUMHWYCCKHE peaknuun C
TIOMOIIBIO POJHOI'O A3BIKA U A3bIKA XUMUH,

npumMepe arneramuga. Conu KapOOHOBBIX | —  COONIIOIATh  TNpaBWiIa W IIPUEMBI
KHCJIOT, MX TEPMHUECKOE pa3jioKeHHe B | Oe30macHOW  pabOThl ¢ XUMHYECCKUMHU
MIPUCYTCTBUN IIEeJIOYH. CuHTe3 | BemecTBaMu u 1a00PaTOPHBIM
KapOOHMIIEHBIX COeMHEHM | 000pyIOBaHUEM.
pas3iIoXKEHUEM KaJbLIUEBBIX conen
KapOOHOBBIX KHCIIOT.
Jlabopamopuwii  onevm  10.  Conu
KapOOHOBBIX KHUCIIOT.
15/74. TIpakTHuyeckas Cunre3 oTmiamerara ©W3  YKCYCHOH | B Xome ypoka ydariuecs TOJDKHBL:
padora Ne 6 «Cunres KHUCJIOTBI U 3TAHOJA. — MPOBOJUTHh XUMHUYECKUI SKCIEPUMEHT IO
ATHUIIAIETATA» MIOJTyYEHUIO ITUJIAIETAaTa;
— HaOJIIOIaTh U OMUCHIBATH CAMOCTOSITEIBHO
IIPOBOJMMEIE OIIBITHI C TIOMOIIBIO POIHOTO
SI3bIKA U SA3bIKA XUMUU;
— co0OmomaTe TpaBWiIa W IIPHUEMBI
OezomacHOW  paboOTBHI ¢  XUMHYECKUMU
BEILIECTBAMHU u n1ab0paTOPHBIM
000pyTOBaHUEM.
16/75. Muoroob6pasue Hemnpenensubie u apomarnueckue | B xonme ypoka ydamiuecs JOKHBL:
KapOOHOBBIX KUCIIOT KHCJIOTBI: OCOOCHHOCTH WX CTPOCHHUS U | — HAa3bIBaTh HENpe/IeibHbIC, ApOMaTHUECKUE
CBOIICTB. [Ipumenenune OCH30iHOH | 1 JUKapOOHOBBIE KUCIIOTHI 1O TPUBHAILHON
KHCJIOTBL. Bricime HEeTpeeNbHbIe | U MEXIyHAPOIHONH HOMEHKIATYPE;
KapOOHOBBIE KHCIOTHI. J[BYXOCHOBHBIE | —  OOBSCHATH  DJIEKTPOHHOE  CTpPOEHHE
KapOOHOBBIE KHCJIOTHI: OOIIKME CHOCOOBI | MOJIEKYJ H3YYEHHBIX BEIIECTB;
NOJY4YEHUs, OCOOEHHOCTH XHUMHUYECKUX | — XapaKTepU30BaTh BayKHEHIINE
cBorictB. IllaBeneBass W  MaOHOBAs | XUMHUYECKHE CBOMCTBA KApOOHOBHIX KHUCIIOT;
KHCIIOTBI KaK MPEICTABUTENIN | — JCMOHCTPUPOBATh MOHMMAaHUE 3HAYCHHS

JTUKapOOHOBBIX KHCIIOT. ApOMaTHYECKUE
IUKapOOHOBBIC  KUCIOTHI  ((TaneBas,
nzobraneBas u tepedranenas). [Tonsrue

Kap6OHOBBIX KHUCJIOT,
— CONOCTaB/IATh XHUMHYECKHE CBOMHCTBA
HCMIPEACIIbHBIX, ApOMaTHYCCKUX n
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0 TUAPOKCUKHUCIIOTaX U 1704
MPEJCTaBUTENSX — MOJIOYHOM,
JUMOHHOM,  I0J0YHOH U BUHHOU
KHCIIOTaX. 3HAaYeHUEC U MPUMCHECHHE
KapOOHOBBIX KUCIIOT.

,E[I/IKap6OHOBBIX KHUCJIOT C obacTaMu
IIPUMCHCHMU.

17-18/76-77. Pemenue
3a/1a4 U BBIIIOJIHEHUE
yIpaXHEHHUH 110 TEMe
«KapOGoOHOBBIE KMCIIOTBD»

BrinmonHeHnue ympaxHeHMM IO TeMe
«KapOoHOBBIE KHUCIIOTBI», HA COCTaBJICHHE
YpaBHEHUH pEaKUHd, COOTBETCTBYIOIIUX
3a/laHHBIM cxemam, CoZIeprKaIIfuM
HEW3BECTHBIC BellecTBa. Pemenne 3amad,
BBIBOJI MOJIEKYJISIPHOR (dhopmynbl
KapOOHOBEIX KHCIOT. COCTaBICHUE CXEM
CHHTe3a 33/IaHHBIX COSAMHEHUH.

B xone ypoka yuammecs: JOIDKHBIL:

— HCHOJB30BATh AJITOPUTMBI IIPU PEIICHUHN
3azay;

— COCTaBISATh YpaBHEHUS 10 3a/JaHHBIM
cXeMaM MpeBpallieHuH.

19-20/78-79.
O06001maroHil ypoK 1o
TeMe
«Kucnoponcoaepxariue
OpraHu4eckue
COCAMHEHHS»

3ajaHusl 1O COCTaBJICHHUIO YpaBHEHUH

peaxkuuii c y4acTueM
KHUCIIOPOACOAEPIKALLUX OpraHUYEeCKUX
COCIUHCHUH; peakLui,

WUTIOCTPUPYIOIUX TEHETHUECKYIO CBS3b
Mexay HuMmH. CocTaBlieHUE YpaBHEHHI
0 33JJaHHBIM CXeMaM IPEeBpaILECHHH.

B xoze ypoka yJaniiecs J0KHBIL:
—  cuUCTeMaTH3UpOBaTh U 0000IIaTh
MOJTyYCHHBIC 3HAHUS O CTPOCHHUH, CBOMCTBAX,

TIOJTy9EeHU T i MIPUMEHEHUHT
KHCIIOPOACOACPKAIIUX OpPTraHUYECKUX
COCIUHCHUH;

— COCTaBJIATh 0000IIAIOIIHE CXEMBI;

— OIIUCBIBATh I'CHCTUYCCKUEC CBA3U MC)KI[y
I/13y‘-I€HHLIMI/I Ki1accaMu OpFaHI/I‘-ICCKI/IX
COCTMHEHMI.

21/80. KourpoabHasi
pabota Ne 3 o Teme

Koutposns 3HaHUI 1o TeMe
«Kucnopoaconepxaiyue  OpraHuYecKHe

B xone ypoka yuammecs: JOJDKHBIL:
— OCYIIECTBIISTh MMO3HABATEIHHYIO

«Kucmoponconepxarire COEIMHEHHSY. pedieKcio B OTHOMIEHHH COOCTBEHHBIX
OpraHUYecKHe JIOCTHKEHUH B TPOIIECCe PelIeHUs yueOHbBIX
COCIMHEHMS 1 II03HABATEJILHBIX 3a/1a4.

TEMA 5. A30T- U CEPOCOJIEPXKAIIIME OPTAHUYECKHWE COEJIMHEHUA — 5 YACOB

1/81. AMuHBI

Amvunel. Krnaccudukamms 10 THITY
YTIEBOIOPOTHOTO paavKajia W YUCITY
aMUHOTPYTI B MOJIEKYyJie, HOMEHKJIATypa,
HU30Mepus aMHUHOB. IlepBuunsie,
BTOPUYHBIE ¥  TPETHYHBIE  aMUHBL
ONIeKTpOHHOE | MPOCTPAHCTBEHHOE
CTpPOCHHE MpeAeTbHBIX aAMHUHOB.
dusznyeckrue CBONWCTBA aMHHOB. AMHHEI
KaK OpraHNYeCcKre OCHOBAHUS: PEAKIIHH

c BOJIOH, KHCJIOTaMU. Comn
aTKUIAMMOHHUS. Peakius TOpEeHUS
aMUHOB. AnkunupoBaHue u

aIMIMPOBAaHNE aMHHOB. Peakiim aMuHOB
C Q30TUCTOM KUCIIOTOM.

Jemoncmpayuu. OCHOBHBIE CBOIMCTBa
aMUHOB.

B xone ypoka yuyammuecs: JOJKHBL

— Ha3blBaTh aMHUHBI 10 TPUBHAIBHON H
MEXIYHapOIHON HOMEHKIIATYPE;

—  OOBSCHATH  DIEKTPOHHOE CTPOCHUE
MOJIEKYJI U3Y4YE€HHBIX BEIIECTB;

— XapaKTEPHU30BaTh BaXKHeHIIne
¢usnveckue W XUMHYECKHE  CBOICTBa
aMHUHOB;

— MIPOrHO3HPOBATH BO3MO>KHOCTb
MIPOTEKAaHUSI XUMHUYECKHUX pEaknii Ha OCHOBE
3HaHUH 00 PJIEKTPOHHOM CTPOEHHH BEILIECTB;
— OOBSCHATH TPOTEKAHHE XHMHYECKUX
peakuuit MEXIY OpraHn4eCKUMH
BCIICCTBaAMHU, MCIIOJIb3Yysd 3HaHHUA 00 wux
MEXaHHU3Max;

—  XapaxkTepHu30oBaThb MOTPEeOUTETHCKIE
CBOMCTBA HN3YUYCHHBIX BCUICCTB,

— HabII01aTh u OINMCHIBATh
JIEMOHCTPHPYEMBIE OIIBITHI.

2/82. ApoMaTuieckue
AMMHBI

ApomaTndeckue aMuHBL. AHWIMH Kak
MIPEICTaBUTENh APOMATHICCKUX aMUHOB.
Crpoenue anwivHa. B3aumHoe BiusiHUE
TPYIIIl aTOMOB B MOJIEKYyJie aHHWJIWHA.

Bnusinue 3aMecTUTelen B
apOMaTUYECKOM

SIpe HA KHUCIOTHBIE U  OCHOBHEIC
CBOMCTBa apUIIAMHHOB. ITpuurnb

B xojze ypoka yuaiuecs: JOJIAKHBI:
—  OOBSCHATH DIEKTPOHHOE CTPOEHHE
MOJIEKYJT apOMaTHYECKUX AMUHOB;

— XapaKkTepHU30BaTh BaXKHEHIIME
XUMHUYECKUE CBOICTBA aMUHOB;
— MPOTHO3UPOBATH BO3MOYHOCTb

MPOTEKAHUS XUMHUCSCKHUX PeaKiuii Ha OCHOBE
3HAaHUI 00 SJIEKTPOHHOM CTPOCHHH BEIIIECTB;
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ocnalieHus] OCHOBHBIX CBOWCTB aHHMJIMHA
B CpPaBHCHHHM C aMHHAMH TPEJIEIEHOTO
psana. XUMHYECKHE CBOICTBAa aHWIMHA:
OCHOBHBIE CBOICTBa (B3aMMOJEHCTBUE C
KHCJIOTaMH); PEaKIIUH 3aMEIICHHS B

apoMatuveckoe sApo (TalloTeHHPOBaHKE
(B3ammopelicTBue C¢ OpOMHOW BOZIOH),
HUTPOBaHME (B3aMMOJICHCTBUE C a30THOU
KHCJIOTOH), CyIb(UPOBaHNE); OKHCIICHNUE.
[lonyyeHue aMUHOB aJIKWIMPOBAHHEM
aMMHaKa u BOCCTaHOBJICHHEM
HUTPOIIPOU3BOJHBIX YTIIEBOJOPOAOB, W3
cnupToB. [lonydeHre aHwIMHA (peakiys

— OOBSICHATH TMPOTEKAHUE XUMHUYCCKUX
peaxuuii MEXAY OpraHUYEeCKUMU
BEIICCTBAMHM, HCIIONIb3YSl 3HAHUA 00 WuX
MEXaHHU3Max;

—  XapakTepu3oBaTh  IMOTPEOUTEITHCKHE
CBOMCTBA U3YUYCHHBIX BELIECTB;
— HCCHIeOBaTh  CBOMCTBA
BCIIICCTB;

—  HIOSHTUQUIHUPOBATH  APOMATHUCCKHC
aMMHBI C IOMOIIBI0 KAYECTBEHHBIX PEAKIIUI;
— Ha0II01aTh Hu OINHCKHIBATh
JEMOHCTPUPYEMBIE OIBITHI;

— COIOCTaBIIITh XHMHYECKHE CBOMCTBA

HU3y4acMbIX

3ununa). llpumeHeHWe  aMHMHOB B | apOMaTHYECKHMX aMHHOB C  00JacTsAMHU
(dapMaleBTHYECKOW  MPOMBIIUICHHOCTH. | IPUMEHEHUSI.
AHWIMH Kak CbIpb€ AJsl NPOU3BOJICTBA
AHWJIMHOBBIX Kpacuteneil. CHHTe3bl Ha
OCHOBE aHWIUHA.
lemoncmpayuu. KaduecTBEeHHbIE peakUuu
Ha aHWIWH. AHUJIMHOBBIE KPACUTEIH.
3/83. I'erepormkindeckue | ['erepounkiel. DypaH W NUPPONT Kak | —  OOBSICHATH  DJICKTPOHHOE  CTPOCHHUE
COCAMHEHUS NPEACTaBUTEIH MSTUWICHHBIX | MOJIEKYJ H3YYEHHBIX BEIIECTB;
rerepouukios. [lpupona apomatuuHocTH | — XapaKTepU30BaTh Ba)KHEHIINE
TSI THYJICHHBIX TETEPOIMKIIOB. | XAMUYECKHE CBOWCTBA TETEPOLMKINICCKUX
ONEeKTPOHHOE  CTPOCHUE  MOJICKYJbI | COCIUHEHHI;
OUppoJia,  apOMAaTHYECKUH  XapakTep | — OOBACHATH NPOTEKaHHE XUMHUYECKHX
MOJIEKYJIBI. Kucnorusie CBONMCTBA | peakuui MEXIY OpraHU4YECKUMHU
UppoJIa. BEIIECTBAMH, KCIIONB3yS 3HAaHUS 00 WuX
Lemoncmpayuu. OO0pa3upl | MexaHu3Max;
reTepOLUKINIYECKUX COSANHEHUH. — MIPOTHO3UPOBAThH BO3MOXHOCTb

MIPOTEKAaHUSI XUMUYECKHUX peakuii Ha OCHOBE
3HaHUH 00 PJIEKTPOHHOM CTPOEHHH BEILECTB;
—  XapaKTepu30BaTb  IOTPEOUTENBCKHUE
CBOMCTBA M3yUYEHHBIX BEIIECTB.

4/84. lllecTudiieHHBIE
TeTePOIUKIIBI

[Tupunun KakK MIPEICTABUTEID
HIECTUUIIEHHBIX T€TEPOLIUKIIOB.

DIEKTPOHHOE CTpOEHUE MOJIEKYJIbI
MUPUANHA, AapPOMATHUYECKHA  XapakTep
MOJIEKYJIBI. OCHOBHBIC CBOMCTBA
nupuauHa. Pasznuune B OPOSIBICHUU

OCHOBHBIX CBOMCTB MPpPOJa U MUPUIUHA.
Peaknun mumpuamHa:  3NeKTpOdUIBHOE
3aMelleHe, THIpUpoBaHye. [IMKOIMHEI 1

ux okucnenue. llpencraBnenne o0
HAMUJIA30JI€, MMAPUMUIIHE, MypHUHE,
MTypPUHOBBIX u MTUPUMUTTHOBBIX
OCHOBaHHMIX.

B xozxe ypoka ydaimecs TOJIKHBIL:

—  OOBACHATH DIEKTPOHHOE  CTpPOEHHE
MOJIEKYJT U3Y4YCHHBIX BEIIECTB;
— XapaKTEePHU30BaTh BaKHEHUIITHE

XUMHYECKAE CBOMCTBA TeTEPOIMKINYECKUX
COCIMHCHHI;

— OOBSCHATH TPOTEKAHHE XHMHUYECKUX
peakuuit MEXIY OpraHu4eCKUMU
BEIIECTBAMM, HCIOJIB3Ysl 3HaHHMi 00 uXx
MEXaHU3MaXx;

— IIPOTHO3UPOBATh BO3MOKHOCTh

MIPOTEKaHUsI XUMUYECKUX PEAKIIUI Ha OCHOBE
3HaHUH 00 PJIEKTPOHHOM CTPOEHHH BEILIECTB;
— OOBSICHATH BIUSHHUE M3YYCHHBIX BEIIECTB
M 10 aHAJOTHH C HUMH HEW3YYEeHHBIX
MIpEICTaBUTENIEH TOMOJOTHYECKUX PAJOB Ha
JKUBBIE OPT'aHNU3MBEI;

— XapakTepu3oBaTb OUOJIOTMYECKYH pPOJb
M3Y4YEHHBIX BEIIECTB.

5/85. Obo6Iaromee
[OBTOPEHHE
10 TEME

3agaHusl 1O COCTaBJICHUIO YpPaBHEHHM
peaknuii ¢ y4JacTHeM a30TCOMAEPIKaIIiX
OPraHMYEeCKUX COCIMHEHUH; peakiuil,

B xope ypoka yuarimecs JOJDKHBIL:
—  CHCTEMaTHU3WpOBaTh W  0000mIaTh
MOJTYYCHHBIC 3HAHHS O CTPOCHHH, CBOMCTBAX,
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«A3zoTcoaepkamiue
OpraHUYECKHE BEIIeCTBA»

WUTIOCTPUPYIOIIUX TE€HETUYECKYIO CBS3b
Mexny HuMH. CocTaBlieHWE ypaBHEHUI
M0 3aJaHHbIM CXEMaM IPEBPALLICHUM.
Pemenue 3amau.

MOJYYCHUH U MMPUMEHEHUHU a30TCOACPIKAIIIX
OPraHUYEeCKUX COETUHEHUH;

— COCTaBJIATH 0000IAIOIIHE CXEMEI;

— OIHUCHIBATh TE€HETHUECKHUE CBSI3U MEXKITY
W3YYeHHBIMH  KJIaCCaMW  OPTaHUYECKUX
COCIUHCHUH;

MPOBOJIUTH PACUETHl IO XHUMHYECKUM
(dopMynaMm  BeIIECTB W ypaBHCHUIM
XUMHYECKUX PEaKIIuil.

TEMA 6. BUOJIOTMYECKU AKTHBHBIE BEIIECTBA — 16 YACOB

1/86. O6mas Oo6mmas hopmyna yIaeBOJOB. | B xo/e ypoka yuanimecs JOJKHBIL:
XapakTepucThKa yrieBogoB | Kmaccudukaiust — yrieBogoB.  MOHO-, | — XapaKTepH30BaTh COCTAaB YIJICBOIOB U HX
OJIMTO- U ToNucaxapuabl. [IpuMeHeHne U | Kiaccu(UKaIuio;
ouorornueckas PoJIb YIJIEBOIOB. | — MPOTHO3UPOBATH CBOMCTBA HEU3YUYCHHBIX
OKI/ICHGHI/IC YrjieBOAOB — HCTOYHHK | BCHIECTB II0 AaHAJIOTMM C H3YYCHHBIMU
SHEPIHHU JKUBBIX OPTaHU3MOB. BEIIECTBAMH TOTO JK€ T'OMOJIOTHYECKOTO
psina;
—  pacKpeIBaTh  OHMOJIOTHYECKYIO  POJb
YTIJICBOJIOB.

2/87. Ctpoenue
MOHOCaXapHuI0B.
JInHeMHbIe ¥ TUKINYECKUE

CTPYKTYpPBI

®usnyeckre CBOWCTBA W HAXOXACHUE
yIJIeBOJOB B IHpupone (Ha mpuMmepe
IOKo3bl B (ppykTo3sl). JluHeiiHas u
muKIndeckas  (GopMbl  TJIIOKO3BI U
¢pykro3er.  Dopmynel Dumepa u
Xeyopca. Ilonstue o Tayromepun Kak
BUJE W30MEPHUHU MEXIY LHUKINYECKOH U

muHeHoit  ¢opmamu. Dpykroza Kak
nu3omMep TJTFOKO3BI. Pu6o3a u
JIe30KCUpH003a.
Lemoncmpayuu.

PactBopuMOCTh yTTIEBOJOB B BOJE W
3TaHoJIE.

JlabopamopHnuiii onvim 11.

CBOICTBA IIFOKO3EI.

B xone ypoka yuammecs: JOJDKHBIL:
— XapaKTepu30BaTh CBOMCTBA TIIOKO3BI KaK

BEIIECTBA C JIBOMCTBEHHON  (yHKIMEH
(amppernpocnupTa);

—  OOBSCHATH DICKTPOHHOE  CTPOCHUE
MOJIEKYJI TJIFOKO3bI B PUOO3BI;

— CcpaBHUBaTh CTPOCHHE U CBOMCTBA

TJTFOKO3BI 1 PPYKTO3HI;

— XapaKTepu30BaTh OHOJIIOTHUYECKYIO POJb
N3Yy4YCHHBIX BCUICCTB,
uccieI0BaTh
BEILIECTB;

— Ha6J’IIOIlaTI) N OIIUChIBATH XHWMHUYECCKHE
peakuuu C TOMOIIBI0 POJHOTO S3bIKa H
SI3bIKA XUMUH;

CBOMCTBa

HU3y4acMbIX

— coOmoojath MOpaBWwiIa W TPUEMEI
Oe3zomacHOit  pabOTBl €  XUMHYECKHMH
BEIECTBAMHU u 71ab0paTOPHBIM
000pyIOBAaHUEM.

3/88. Xumuueckue
CBOMCTBA MOHOCAXapH/I0B

XuMHUYECKUE CBONCTBa TJIIOKO3BI:
OKHCJICHHE XJIOPHOW MM OPOMHOI BOJIOM,

OKHCJICHHE a30THOH KHCIIOTOMH,
BOCCTAHOBJICHHE B IIECTHATOMHBIN CITUPT,
aIMINPOBAHNE, ANKWIIMPOBaHUE,
M30MEepHU3aliisl, KAaueCTBEHHBIC pPEaKIUU
Ha TJTIOKO3Y (3KCTIepUMEHTAITEHBIE
JIOKa3aTeJbCTBA HAJIMYus ajbIerugHON U
CITUPTOBBIX TpyII B TJTIOKO03¢€),
CITUPTOBOE, MOJIOYHOKHCJIIOE,
MIPOTTMOHOBOKUCIIOE M MACIISTHOKHCIIOE

OposkeHue. | TMKO3UIHBIA THAPOKCHII, ET0
cnerduueckue cpoiicta. [loHsTHE O
rauko3ugax. I[oHATHE O TIIFOKO3WIaX, HX
HaxOXIeHUU B Tpupoxe. Illomydenwme
TJIFOKO3HI.

Jlemoncmpayuu.

KadecTBeHHBIC peakIiiy Ha TIIOKO3Y.

B xozxe ypoka y4ammecs 1OJIKHBI:
— XapaKkTepu30BaTh CBOMCTBA TIIIOKO3bI Kak

BelleCTBA C JBOMCTBEHHOM  (QyHKIMeH
(amppernpocnupra);
— MIPOrHO3HPOBATH BO3MO>KHOCTb

NPOTEKAHUSI XUMUUECKHUX pe-
aKIMid Ha OCHOBE 3HAHHHK 00 3JIEKTPOHHOM
CTPOCHHUU BEIIECTB;

— OOBSCHATH TPOTEKAHHE XMMHYECKUX
peakuuit MEXIY OpraHu4eCKUMU
BEIIECTBAMH, UCIIOJIB3YS 3HaHWUs 00 uX

MeXaHU3Max;
COIIOCTAaBJIATh XMMUYECKHUE CBOWCTBA
TJTFOKO3BI C 00JIACTSIMHU IPUMEHEHUS;

— WCHTU(HUIUPOBATH IIFOKO3Y C TIOMOIIBIO
KayeCTBEHHBIX PEaKIHii;

— Ha0JNIOAaTh W ONHWCHIBATH XUMHYECKHE
pEaKIy C TIOMOIIBIO POJHOTO S3bIKa H
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JlabopamopHnuiii oneim 11.

S3bIKa XUMHH,

CBoIiCcTBa TITIOKO3HI. — coOmomatb TpaBWIIa W TIPHEMBI
Oe3omacHOi  pabOTBI €  XUMHYCCKUMHU
BEIECTBAMHU u J1a00PaTOPHBIM
000pyIOBaHUEM.

4/89. JTucaxapuasl Jucaxapupl. Caxapo3za Kak | B xone ypoka ydamuecs: JOJKHBL:
MPEJICTABUTENb  HEBOCCTAHABJIHMBAIOIIMX | — OOBSACHATh MEXaHU3MbI 00pa3oBaHUS
mucaxapunoB. Ctpoenue, (U3NYECKUE W | AUCAXAPUIOB;

XHMHUYECKHE CBOICTBa caxaposbl. | — XapaKTepu30BaTh BaKHEHIINE
T'maponus  gucaxapuzao. [lonmyyeHue | XMMHUYECKHE CBOWCTBA AUCAXAPUIOB;
caxapa u3 caxapHoH CBEKJIBl. | — OIMCHIBATh MPOMBIIUICHHOE TOIYyYCHUE

TIpumeneHue caxapossbl.

caxapo3bl U3 IPUPOITHOTO CHIPHS;

— COTOCTaBIIATh XHMHYECKHE CBOWMCTBa
JCaxapyuioB ¢ 00JIacTAMHU IPUMEHEHUS;

— XapaKTepu3oBaTh OWOJOTMYECKYIO POJb
JTICaXapHJIOB.

5/90. TMonucaxapuapt

Ilonucaxapunpl. Kpaxman, TJIHKOreH H
LEJUTION03a KaK Omosornveckue
nonauMepsl. Kpaxman kak cMech aMHIIO3bl

W aMWJIONEKTHWHA, ero (hu3mdecKue
CBOMCTBA. XUMHYECKHE CBOMCTBA
Kpaxmasa: TUJPOJIN3,  KaueCTBEHHAs

peaxiusi ¢ HOJ0M U ee TMpUMEHEHHE IS
OoOHapyXeHHMs KpaxMmajla B MPOIYKTax
nutanus. Lemntono3a: ctpoeHue u

¢usndyeckue  CBOWMCTBa.  XHWMHYECKHE
CBOICTBa LEJUTEONIO3BI: TUIPOIIN3,
o0Opa3oBaHue CJIO’KHBIX 3¢hUpOB.

[MpuMeHeHne KpaxMana W IIeJUTIOJO3bL.
[TpakTHveckoe 3HaYCHUE MOJIUCAXAPHIOB.
JlabopamopHhuwiii onvim 12.

Onpenenenne Kpaxmajia B HPOAYKTax
MUTAHUSL.

B xone ypoka yuammecs: JOJDKHBIL:

— CpaBHHBaTh CTpO€HHE U CBOIcCTBa
Kpaxmala ¥ [eJUTI0JI036L;
— XapaKTepU30BaTh BayKHEHIIINE

XUMHUYECKHE CBOMCTBA MOINCAXapUI0B;

— COINOCTaBJIATh XHMHYECKHE CBOMCTBa
MIOJIMCAaXapHuIOB € 00JACTAMU NPUMEHCHHUS;
— XapaKTepu3oBaTh OWOJOTMYECKYIO POJb
MOJIUCaXapu/JIoB,;

— HaOJII01aTh U ONHUCHIBATH CAMOCTOSITEIBHO
MIPOBOJUMBIE  XMMUYECKHE PEaKUUu ¢
MIOMOIIIBIO POJTHOTO SA3BIKA U SI3bIKA XUMHUH;
— HICHTU(HUIUPOBATH KPaxMaj ¢ IOMOLIBIO
KayeCTBEHHBIX PEaKIHii;

— coOmojarb TpaBWwIa W MPHEMBI
Oe3omacHOi  pabOTBI €  XUMHYECKUMHU
BEIECTBAMHU " 71a60paTOPHBIM
000pyIOBaHUEM.

6/91. IpakTHYecKas
padora Ne 7 «'naponns
KpaxMmasa»

IIpurorosnenue KpaxMaJIbHOI'O
knencrepa. KauecTBeHHas peakuus Ha
KpaxMai. ['maponns kpaxmana B KHCJIOH
cpeine  IpH  KUIITYEHUWM  PAcTBOpa.
OKCTepUMeHTaIbHOE MOATBEPKACHUE
peakuuy ruApoIn3a Kpaxmaia.

B xozxe ypoka ydaimecs TOJIKHBI:

— IPOBOANUTH XUMUYECKUH SKCHEPUMEHT I10
THIIPOJIN3Y Kpaxmara,

— HaOJIIOIaTh U OMUCHIBATH CAMOCTOSITEIBHO
IMPOBOJUMBIC ONBITEI C IOMOIIBIO POAHOIO
SI3pIKA U SA3bIKA XUMUHU;

— co0OmomaTte TpaBWiIa M IIPHUEMBI
OezomacHOW  paboOTBI ¢  XUMHYECKUMU
BEIIECTBAMHU u J1a00PaTOPHBIM
000pyTOBaHUEM.

7/92. Pemenue 3a1a4
Y BBITIOJTHEHHE
YIpaXXHEHUH M0 TeMe
«YTIEBOIBDY

BrinonHenue  ympaxHeHMM 10 TeMe
«YTneBoabl» Ha COCTaBICHUE YpaBHEHUI
peakuuii, COOTBETCTBYIOIIMX 3aJaHHBIM
CXeMaM, COJEp)KAIlUM  HEHU3BECTHBIC
BelecTsa. Penienue 3agad.

B xojze ypoka yuaiuecs: JOJIAKHBI:

— WCTONL30BaTh AJTOPUTMBI TIPH PEIICHUH
3a/1ay;

— COCTaBJIfATh yPaBHEHHSI 10 3aJaHHBIM
cXxemaM IpeBpaliCHul;

— TNPOBOAUTH pacyeTbl MO XHUMHUYECKUM
(dopMynam  BelmiecTB W ypaBHEHUSIM
XUMHUYECKUX PEaKIIUil.

8/93. XKupsl u Macia

JKuphbl kak cioxHbIE S3UPHI TIUIICPUHA U
BBICIIINX KapOOHOBBIX KHCIIOT.
PactutenbHble YW JKUBOTHBIE XUPBI, WX
coctaB. (DU3MYECKHE CBOMCTBA KUPOB.

B xone ypoka yuarmmecs: JOJDKHBIL:

— XapakTepu30BaTh OCOOCHHOCTU CBOWCTB
JKUPOB HA OCHOBE MX CTPOCHHS (KHUPHI Kak
CIIO)KHBIE D(QUPHl TIHUICPHHA W BBICIINX
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XUMHUYECKUE
THAPUPOBAHUE,

CBOMCTBa >KHUPOB:
okucienue. ['uaponus
WIM OMBUICHHE JKUPOB KakKk CIOCO0
MPOMBIIIUICHHOTO  MOJYYEHUs  cojeit
BBICIIINX KapOOHOBBIX KHCJTIOT.
T'uaporenuzanus xupoB. IlpuMeneHue
JKUpOB. MpIIA Kak COJNM  BBICIIUX
KapOOHOBBIX KUCJIOT. MOOIIME CBOWCTBA

KapOOHOBBIX KHCIIOT);

— XapaKTepU30BaTh
XHUMUYECKHE CBOICTBA KUPOB;
— Ha0moAaTh W ONHUCHIBATH XHUMHUYECKHUE
peakmuu ¢ TOMOIIBI0 POXHOTO S3bIKA H
SI3bIKA XUMUH;

— XapakTepHu30BaTh OOJACTH NPUMEHEHHS
KHUPOB U X OHUOIOTUYECKYIO POJIb;

BayKHEHIIIE

MBLIA. — coOmonate TmpaBWiIa W NPHUEMBI
JlabopamopHuwiii onvim 13. Oe3omacHOi  pabOTBI €  XUMHYCCKUMHU
2Kupsr 1 ux cBoiicTsa. BEIIECTBAMHU u nabopaTopHBIM
000pyIOBaHUEM.
9/94. AMUHOKHCIIOTBI CocraB, cTpoeHWe © HOMEHKJIaTypa | B xome ypoka ydamiiecs qOMKHBL:
aMUHOKHUCIOT. ['oMonornueckuii  psim | — XapakTepH30BaTh aMHUHOKHCIOTHI Kak

MpeJleNbHbIX aMUHOKHCIOT. M3omepus
NpeAeNbHbIX aMHUHOKUCIOT. Ontudeckas
HA30MEPUSL. dusnueckue CBOICTBa
OpefeNbHBIX  aMUHOKHUCIOT. CrocoObl
MOJTYYEHUS AMHHOKHCJIOT.
AMUHOKHUCIIOTHI Kak amdoTepHbIe
OpraHMYEeCKUE COeTMHEHM, paBHOBECHUS B
pacTtBopax  aMuHOKHcHOT.  CBoiicTBa
AMHUHOKHUCIIOT: KUCJIOTHBIE M OCHOBHBIC;
alWIMPOBaHNE aAMUHOTPYTIIHI;
STepUUKALNS; PEaKIHd C a30TUCTOH
kucioTol. KadecTBeHHblE peakuuu Ha
aMUHOKHCIIOTHI ¢ ruapokcunom meau (II).
Crenuguyeckie KaueCTBEHHbBIC PEaKIIUU
Ha apoMaTH4ecKue U TeTePOLUKINYECKHE
AMHHOKHUCIIOTBI € KOHIIEHTPUPOBAHHOW

amM(pOTepHbIC OPraHUICCKHE COCTUHCHUS,
— XapaKTepU30BaTh BaKHEHIIHE
XUMHUYECKHUE CBOMCTBA aMUHOKHCIIOT;

—  XapakTepu3oBaTh (QYHKLIWH, OOJIACTH
PUMEHEHUS AMHHOKHUCIIOT u 1704
OHMOJIOTHYECKYIO POITh;

— HaOJII01aTh JEMOHCTPUPYEMEBIE
MaTepuabl;

— Ha6J'IIO,Z[aTI> U OIIMChIBATh XHUMHUYCCKHUC
p€aknun C 1NOMOIIBIO POAHOIO sA3BIKA H
S3bIKa XUMHH.

a30THOM KHUCJOTOM, Ha IIUCTEHH C
areratoM cBuHIa (II). bmonormyeckoe
3HauYeHHEe  O-aMHHOKHCIOT.  OOjacTtu
MPUMEHEHUST aMUHOKHUCIIOT.
Jlemoncmpayuu.
O0pa3nbl aMHHOKHUCIIOT.
10/95. Tentuasl Ilentuner, wx crpoenue. llentugHas | B xome ypoka y4damniuecs JOKHBL:

CBA3b. AMUAHBIN XapakTep MENTHAHOMN
cBsi3u.  Cunre3 mentuaoB. [waponus
METITUIOB.

— OOBSCHATH MEXaHW3M 00pa3oBaHUs U
XapakTep MEeNTUIHON CBS3H;

— XapaKTepu30BaTh CTPOEHHUE U BaKHEHIINE
XVMHUYECKHE CBOICTBA MENTHIOB.

11/96. Benku

benkm kak TpUPOAHBIE OHOTIOIHMMEDHI.
CocrtaB u crpoenue Oenkos. [lepBuunas
CTpyKTypa OenkoB. DepMeHTaTHBHBIN
runponn3 OenkoB. BropuuHas cTpykTypa
OCIIKOB: O-CTIHpallb, B-cTpykTypa.
TpertnuHast W 4YETBEPTHYHAS CTPYKTYPHI

OenkoB. JlucynbhuIHBIE MOCTHKH U
WOHHBIE u BaH-JIeP-BaaIbCOBBI
(ruapohoOHBIE) B3aMMOJACHCTBUS.
XuMugeckue CBOICTBa 0EJIKOB:

THIIPOJIN3, JICHATYypalys, KadeCTBEHHBIC
(uBeTHBIE) peakuuu Ha OenKu.
Buonornueckue GyHkunm OENKoB.
JlabopamopHnuwiii onvim 14.

IIBeTHBIC peakiuy OCIIKOB.

B xozae ypoka yyamuecs TOJIKHBI:

— XapaKTepU30BaTh OenKxu Kak
MIOJIMTIENTHIBI,

— ONHCHIBATh CTPOECHUE U CTPYKTYPHI OEIKa;
— WMETh TMpPEJCTaBIEHHE O CTPOCHHH H
BaXHEHIINX XMMUYECKUX CBOHCTBAX OCJIKOB;
— XapakTepu3oBaTb (YHKIUH, 0OJIacTH
MIPUMEHEHUS OETIKOB U

uX OMOJIOTMYECKYIO POJIb;

— WACHTUPHUUUPOBATH OENKU C TOMOLIBIO
Ka4yeCTBEHHBIX PEaKIIUii;

— Ha0JII01aTh U OMHUCHIBATH CAMOCTOSITEIBHO
NIPOBOAMMBIE ~ XUMHYECKHE  PEaKIUH ¢
[IOMOILBIO POJTHOT'O SI3bIKA U SI3bIKA XMMUU;
— co0mofaTte IpaBWiIa W NPHUEMBI
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Oe3omacHO  pabOTBI €  XUMHYECKUMHU
BEIIeCTBAMHU u nabopaTopHbIM
000pyIOBaHUEM.

12/97. CtpykTtypa
HYKJIEHHOBBIX KUCIIOT

HyxneunoBele kucnotel. Hykieo3uasl.
Hyxneotunsl. HykiI€eHMHOBBIE KHCIOTBI
Kak mnpupoassle nonuMmepsl. CoctaB u
cTpoeHue HykiIenHoBbIX kuciot (JJHK u
PHK). I'nnponn3 HyKI€HHOBBIX KUCIIOT.

B xone ypoka yuammecs: JOJKHBL:
— XapakKTepU30BaTh HYKJICHHOBBIE KUCIIOTHI
KaK IIPUPOAHBIE IOJIMMEPBI;

— OINHUCHIBATh CTPYKTYPHl HYKJICHHOBBIX
KHCJIIOT;
— CpaBHHMBAaTh CTPYKTYpbl O€JIKOB H

HYKJICMHOBBIX KHCIIOT;

— onmceiBaTh crpoenue JJHK u PHK;

— XapaKTepu30BaTh BaXHEHIINE
XUMUYECKHe CBOMCTBa HYKJICHHOBBIX
KHCJIOT.

13/98. Buonornueckas
POJIb HYKJIEHHOBBIX KHCJIOT

Ponb HYKJICHHOBBIX KHUCJIOT B
JKU3HEAEATEIbHOCTH OpPTaHU3MOB.
DOyHKIUU JJHK u PHK.

KommnementapaocTs. ['eHeTndeckuii Koz,

B xoze ypoka y4aiuecs TOJIKHBIL:

— OIEpPUPOBATh MOHATHUAMH «PETUTUKALIU,
«TPaHCKPHIILHUAY, CTPAHCIALMY,
«KOMIUIEMEHTapHOCTh», «MarpuuHas PHK»,
«rpancnoptHas PHK», «pubocomuas PHK»;
— onmceiBaTh Gpynknuu JJHK n PHK;

—  packpbiBaTh  OHMOJIOTHYECKYIO  pOJb
HYKJIGHHOBBIX KHCJIOT.

14/99. MpakTnyeckas
padora Ne 8.
«MnenTrduranus
OpPTraHUYECKUX
COCTUHCHHIDY

Pemienne  kayecTBEHHBIX  3aJa4  Ha
pacmo3HaBaHUE  KUCJIOPOJCOAEPKAIIUX
OPraHUYECKUX COEAUHEHUM.

B xoze ypoka ygamuecs: ZOKHBL:

— NPOBOAMTH XUMHUYECKHUH KCIIEPUMEHT O
pacro3HaBaHUIO KUCIOPOACOACPIKAIIUX
OpPTraHUYECKUX COCANHECHUH;

— HaOJII0aTh U ONHUCHIBATH CAMOCTOSITEIBHO
MPOBOMMBIE OIIBITHI C IOMOIIBIO POTHOTO
SI3BIKA W SI3bIKA XHUMUH;

— co0JroaTh NpaBuiia U IPHUEMBI
0e30macHoOi pabOThl ¢ XUMHUSCKUMHU
BEIIIECTBAMH U JJAOOPATOPHBIM
000pyTOBaHUEM.

15/100. O6o6maromee
MMOBTOPEHUE TI0 TEMaM
«A3zoTcoaepxamnue u
OHMOJIOTUYECKU AKTUBHBIE

3amaHusi 1O COCTaBICHUIO YpaBHEHWH
peaxiuii ¢ yyacTHEeM a30TCOJEepKallluX U
OMOJIOTMYECKH AaKTHUBHBIX OPTaHUYECKUX
BemecTB. (CocTaBlieHHWEe ypaBHEHUH 110

B xo/1e ypoka ydamuecs J10/KHbI:

—  cuUcCTeMaTH3UpOBaTh U 0000ImIaTh
MOJTyYeHHBIE 3HAHUSA O CTPOEHHH, CBOMCTRAX,
MOJTYYCHUU M PUMEHEHHUH a30TCOAEPKAIINX

OpPraHUYECKHE BELICCTBA» 3aJaHHEBIM cxeMaMm MPEBPAIICHUNA. | 1 OHMOJIOTMYECKH AKTHUBHBIX OPTraHMYECKUX
Pacyerbl 1o xumuueckuM (opMyJaM | BEIIECTB;
BEIIECTB W YPaBHEHUSM XUMHYECKHX | — COCTaBISATh 00OOINAIOIIHE CXEMBI;
peaxiuii. — TMPOBOAWTH PACYETHl IO XUMHUYECKHM
dopMysaM  BEIIECTB W ypaBHCHHUIM
XUMHUYECKUX PEaKITUi.
16/101. KouTpoanHas Kountponb 3HAHUHA o Teme | B xoxe ypoka yyamuecs TOJIKHBI:
paGora Ne 4 «AzoTconmepkaimue W OHMOJOTHYECKU | — OCYIIECTBIISTH MO3HABATEIHHYIO

«A3oTconepxaiiue 1
OHMOJIOTHYECKU aKTUBHBIC
OpraHUYeCKUE BEIIECTBAY

AKTUBHBIC OPIraHNMYCCKHUE BECUICCTBAY.

pedIEKCHUI0 B OTHOIIECHHUM COOCTBEHHBIX
JIOCTIDKEHHH B MPOIECCE PEIICHUS YIeOHBIX
Y TI03HABATEJIHHBIX 3a/1a4.

TEMA 7. CHHTETUMYECKHWE BICOKOMOJIEKYJISIPHBIE COEJJMUHEHW S — 7 YACOB

1/102. Tonumepst

OcHOBHEIE TTOHATHS
BBICOKOMOJIEKYJISIPHBIX COCMHEHUI:
«MOHOMEDPY», «IIOJIUMEP», «CTPYKTypHOE
3BEHO», «CTENEHb  IOJMMEPU3AIANY.
OcHoBHEBIE CTIOCOOBI MOJTyYeHUS
BBICOKOMOJIEKYJISIPHBIX COCMHEHUI:
peakIu HOJIMMEPH3ALHN u

B xozae ypoka yyamuecs TOJIKHBI:

— ONepUpOBaTh TMOHATHAMH «MOHOMEpPY,
«TIOJIAMEpPY», «COTOIHMMEP», «CTPYKTYpHOE
3BEHOY, «CTEIEHb HOJIMMEPU3ALIUI,
«TIOJIUMEPU3ALHSD, «ITIOTUKOHICHCAISD;

— XapaKkTepu30BaTh peakuun
[IOJIMMEPHU3aLlUU M IOJUKOHACHCAlUU Kak
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nonukoHaeHcanuu. ComnonuMepusarusi.
CtpoeHne W CTpyKTypa MOJIUMEPOB.
3aBUCUMOCTh CBOWCTB TMOJUMEPOB OT
CTPOCHHUS MOJICKYIL.

CIOCOOBI TIOJYYCHHSI BBICOKOMOJICKYIISIPHBIX
COETMHEHH.

2—3/103—104.
ITonumepHbie MaTepUalbl

Kiaccudukanms TTOJTIMEPOB:
mIacTMaccel  (TUIACTHKH),  DJaCTOMEPHI
(xay4ykn), BOJIOKHA, KOMITO3UTHI.
CoBpeMeHHBIE TUIACTMACCHl  (TIJTACTHKH)
(TTonmMATHIIEH, HOJIMIPOITHIICH,
HOJIMCTHPOI, TOJMBUHWIXIIOPUI,
¢droporacr, noJudTHIeHTepedTanaT,

aKpUI-OyTaINEHCTUPOIBHBIA ~ TUTACTHK,
nmoymkapOoHaTel). TepMoIuTacTHUHBIE |
TEPMOpPEAKTUBHBIE MIOJIUMEPBI.
Kommnozutheie MaTepHuabl.
TepMoOMIIaCTHYHBIE W TEPMOPEAKTHBHBIE
nojuMepsl. BomokHa, ux KiaccuuKaius.
IIpuponHple M XMMHMYECKHE BOJIOKHA.
HckyccTBeHHbIE u CHHTETHYECKHE
BojlokHa. lloHsTHe O BHUCKO3e H
areraTHOM BoJiokHe. llomuadupHble u
MOJIMAMHUIHBIE BOJIOKHA, WX CTpPOCHHE,
cBolicTBa. [IpakTHueckoe UCIOJIb30BAHUE
BOJIOKOH. Omactomepsl. [lpupoansiii u
CUHTETHYECKUN  Kaydyk. Pe3suHa u
300HUT. [[pMeHeHne momMMepoB.
Jlemoncmpayuu.

OO6pa3sIisl MIACTHKOB.

Komnekmus BoIOKOH.

[lomukoHmeHCAIMS ~ STWICHTIIUKONS  C
TepedTaIeBON KUCIOTOM.
JlabopamopHnuiii onvim 13.

OTHOIIIEHHE CUHTETUYECKHX BOJIOKOH K
pacTBOpaM KUCJIOT U 1IEeJIOYEH.

B x0/1¢ ypOKOB y4anuecst J0JKHBI:

— XapaKTepH30BaTh CBOMCTBA HM3YYCHHBIX
MOJTUMEPHBIX MaTEPUAIIOB;

—  OIUCHIBATH CBOICTBA,
MOJTYYCHHUS U TIPUMEHEHUSI
M3yYEHHBIX MMOJUMEPHBIX MaTEPHAJIOB;

— HabIIoNaTh u OIIUCHIBATH
JIEMOHCTPHPYEMbIE MATEPHAIIbI U OTIBITHI;

—  XapaKTepH30BaTh  IIOTPEOUTEIHCKHUE
CBOWCTBA M3yUYCHHBIX BEIECTB;

— Ha0II00aTh u OIMCHIBATH
JIEMOHCTPHPYEMbIE M CaMOCTOSTEIBHO
NPOBOJMMBIE  XUMHUYECKHE  DPEakiuh ¢
MIOMOII[BIO POJTHOTO SI3BIKA M A3bIKA XHMUH;

CII0COOBI

— coOmonaTte TmpaBWiIa W [PUEMBI
Oe3omacHO  pabOTBI €  XUMHYECKAMH
BEIIeCTBAMU u nabopaTopHbIM
000pyIOBaHUEM.

4/105. TIpakTHYecKast
pa6ora Ne 9
«PacniozHaBanue
IJIACTMACC

Pemenne OKCIICPpUMCHTAJIBHBIX 3aJia4 Ha
pacCrio3HaBaHUC IIJIACTUKOB.

B xozxe ypoka ydaimecs TOJIKHBIL:

— IPOBOANUTH XUMUYECKUH SKCHEPUMEHT I10
pacro3HaBaHUIO IJIACTMACC;

— HaOJIIOIaTh U OMUCHIBATH CAMOCTOSITEIBHO
MIPOBOJUMBIE OMBITHl C MOMOIIBI POIHOIO
SI3pIKA U SA3bIKA XUMUHU;

— co0OmomaTe TpaBWiIa W IIPHUEMBI
OezomacHOW  paboOTBHI ¢  XUMHYECKUMU
BEIIECTBAMHU u J1a00PaTOPHBIM
000pyTOBaHUEM.

5/106. IIpakTHYecKas
pabota Ne 10
«Pacmo3HaBaHue BOJIOKOH»

Pemenne OKCIICpUMEHTAJIBHBIX 3aJia4 Ha
paciio3HaBaHUE BOJIOKOH.

B xozae ypoka yyamuecs TOJIKHBI:

— HPOBOIUTH XUMHUYECKUH OKCIICPUMCEHT I10
PacIO3HABAHUIO BOJIOKOH;

— HaOJIFOIaTh W OMUCHIBATH CAMOCTOSITEIBHO
MIPOBOJAUMBIE OIIBITEI C IMOMOMIBIO POJHOTO
SI3bIKA U SA3bIKA XUMUHU;

— cobmoaTh  MpaBWIa W TPHUEMBI
OezomacHOW  paboOTBHI ¢  XUMHYECKUMU
BEIIECTBAMHU u 1ab0paTOPHBIM
000pyTOBaHUEM.

6-7/107-108. O6001eHNE
3HAaHUH O

O6oOmaroniee TOBTOPEHHE IO KYypCy
«Opranuyeckasi XHMUSI.

B xoj1e ypoka ydarimecs J0JDKHBI:
— 0000maTe 3HaHWSA W [EIaTh BBIBOABLI O
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3aKOHOMEPHOCTSIX
H3MEHEHHUH CBOMCTB

OpPraHnv4cCKux COCOUHCHUI

B 3aBHCHMOCTH OT MX
CTpOCHHUS

3aKOHOMEPHOCTSX  W3MCHEHUH  CBOWCTB
OpPraHUYECKUX COCJAWHEHHH B 3aBHCHMOCTH
OT UX CTPOCHHUS;

OCYIIECTBJISTh MO3HABATEIILHYIO
pediekcuio B OTHOIIEHWH COOCTBEHHBIX
JOCTIDKEHHI B MpOIECcCe PEIICHUs YIeOHbBIX
Y TIO3HABATCIIBHBIX 33]1a4.

Bcezo: Yporxos — 108
Ipaxmuuecxux pabom — 10
Konmponvuuvix pabom — 4
IIpoexmos — 2
11 KIIACC
Yueono-memamuueckuii nnan kypca «Xumusn. Yenyonenunstit yposens. 11 knaccn
(3 uaca 6 nedento, ecezo 102 u)
Howmep Tena Konuuecmeo B moy uucie
membl uacos Ipaxmuueckue Koumponwvuoie
IIpoexmul
pabomsl pabomwl
1 Hewmeramnms 31 4 1
2 OO0m11e CBOWCTBA METAIIIOB 2
3 MeTaJuibl IIaBHBIX OATPYIT 11 1
4 MeTanibsl TOOOYHBIX MOATPYIT 17 3 1
5 CTpoeHue BelecTBa 8
6 TeopeTPqueCIcoe OTMCaHNE XUMHIECKUX 17 1 1
peaxuit
7 XuMHYecKasi TEXHOJIOTUs 7
8 XuMmus B IoBceHEBHOM km3HH [IpoekTh | 2 1
9 Xwumus Ha cimyx0e obmectBa [IpoekTs 3
10 XWMHS B COBPEMEHHOMN HayKe 4 1 1
HUTOI'O: 102 9 2 4

Temamuueckoe naanuposanue Kypca «Xumus. Yenyonenuustit ypogens. 11 knaccy

Tema u Homep ypoka

OcnosHoe coaepwcauue no memam

Xapaxmepucmuka 0CHOBHbIX 8U008
oesamenbHOCMU y4eHUKa
(Ha yposHe yuebHbIxX Oelicmaull)

TEMA 1. HEMETAJUIbI — 31 vac
1/1.  Knaccudukanus | Knaccupukarnus HeopraHMYeCKUX BeEIIeCTB. | B XoJie ypoka ydaniyecst JOIKHBI:
MIPOCTHIX BEIIECTB. OJIeMEHThl METaUIbl W HEMEeTAIBI W UX | —  KIAaCCUPHUIIMPOBATh  HEOPTAaHHMUSCKHE
Bonopon nonoxenue B llepuoauueckoil  cucTeMe. | BEILIECTBA;
brnaroponneie  (uHepTHBIE) Ta3bl. OOmias | — o0000maTh 3HAHWA W JeTIaTh BBIBOJABI O
XapaKTEPUCTHKA 3JIEMEHTOB IJIaBHOM | 3aKOHOMEpPHOCTAX  W3MEHEHMM  CBOMCTB
noarpynnsl  VIII  rpynmel.  OcoOeHHOCTH | HEMETaJUIOB B HEpHOAaX W Ipynmax
XAMHUYECKHX CBOICTB. [Ipumenenue | [lepuonuyeckoit CUCTEMBIL;
OmaropomHsix razoB. Bomopoxa. Ilomydenme, | —  XapakTepu3oBaTh oOOIIME  CBOWCTBA

¢usnueckue U XUMHUYECKHE  CBOWCTBA
(peakuuu c MeTallaMM W HEMETaJUIaMH,
BOCCTAHOBJIEHHE OKCHJIOB U coyeit). [ mapusl.
TorumMBHBIE DJIEMEHTHI.

Jlemoncmpayuu.

T'openue Bomopona.

OyaropoHbIX (MHEPTHBIX) Ta30B;

— MPOTHO3HMPOBATh CBOWCTBA BOJOpOJA H
€ro COEIWHEHW Ha OCHOBE 3HAHHH O
MIEPHOANYECKOM 3aKOHE;

XapakTepu30BaTh  HAaXOXICHHE B
MPUPOZE, CBOWCTBA, OMOJIOTHYECKYIO POJIb H
00J1acTH IPUMEHEHUS BOAOPO/a;
HAOII0IaTh u
JIEMOHCTPHPYEMBIE ONBITHL.

OIIMChIBATh
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2/2. T"anoredsl

T"anmorensr. OOmas XapaKTEPUCTUKA
AJIIEMEHTOB INIaBHOW moarpymmbsl VII rpynmsl
®usnyeckre CBOWCTBA IPOCTBHIX BEIIECTB.
3aKOHOMEPHOCTH H3MEHEHMsI OKHCIUTEIbHON
AKTUBHOCTH T'aJIOT€HOB

B COOTBETCTBMM C HX IIOJIOXKEHHEM B
nepuoauueckoil Tabmauue. ['azoreHoBogOpOIbI

— IMMOJIy4CHHUC, KHUCJIOTHBIC nu
BOCCTaHOBHUTCJIIBHBIC CBOMCTBA.
FaJ’IOFCHOBOI{OpOI[I)I, TaJIOTCHOBOJOPOAHBIC

KHUCJIIOTbI W HX COJIH. HOpSIILOK BBITCCHCHMUS
TaJIOT€HOB M3 PaCTBOPOB IraJIOr€HUI0B.

B xone ypoka yuammecs JOJKHBL:

—  XapakTepu3oBaTb OOLIMEe CBOWCTBa
3nemMeHTOB VII rpynnsl riiaBHON NOATPYIIILL,
—  OOBSCHATH  3aBUCHMOCTH  CBOWCTB

BEIIECTB OT UX COCTaBa U CTPOCHUS;
— 00001aTh 3HAHMS M JedaTh BBIBOJBI O
3aKOHOMEPHOCTAX W3MEHCHUN CBOICTB
raJIOr¢HOB;

— MPOTHO3UPOBATh CBOMCTBA HEU3YYEHHBIX
3JIECMCHTOB M HX COCIMHCHHM Ha OCHOBE
3HaHui 0 [lepuoanyeckom 3aKOHE;

—  OOBSICHATH  B3aUMOCBS3H  MEXIY
HaxOXJIEHWEM B TMPHPOJE, CBONCTBAMH,
OMOJIOTMYECKON  PONBId U 00JNacTAMU

MPUMEHCHUS N3YYaC€MbIX BEIICCTB.

3/3. Xmop Xop — NOJydeHHE B NPOMBIIUIEHHOCTH M | B Xoae ypoka yuyaniuecs JOJKHBIL:
nabopatopuy, peakuud C MeTalulaMH M | — OOBSCHATH 3aBUCHMOCTH CBOWMCTB XJIOpa
HEeMeTaulaMH. B3aumopneicTBue Xjaopa ¢ | OT €ro CTPOEHUS;
BOJIOM U pacTBOpaMH LIETIOYEH. —  OOBSICHATH  B3aMMOCBSI3H  MEXIY
Lemoncmpayuu. HaXOXXICHUEM B TPHUPOAE, CBOMCTBaMH,
[Tomyuenue xyopa (ONbIT B IPOOHUPKE). OMOJIOTMYECKOM  POJBI0 U 00JNacTAMU
Jlabopamopnuiii onvim 1. Tlomydenue xiopa U | IPUMEHEHUS XJIOPa;
U3y4YCHHE ero CBOMCTB. — XapakTepu30BaTh HPOMBILIUICHHbIE H
nab0opaToOpHBIC CIIOCOOBI MOTYUEHUS XJI0pa;
— HcclenoBaTh  CBOMCTBA — M3y4aeMBbIX
BEILIECTB;
—  Ha0moAaTe  JAEMOHCTPUPYEMBIE H
CaMOCTOSITETIHLHO TIPOBOJIUMBIE OTIBITHI;
— Ha0mo#aTh XUMHUYECKHE pPEaKUUU |
OIMCHIBATh MX C MOMOILBIO PYCCKOIO S3bIKA
U SI3bIKa XUMHUH;
— coOmogatb OpaBWwia W NPUEMBI
OesonmacHO  pabOTBI €  XUMHYECKHMHU
BEILECTBAMHU u 1a60PaTOPHBIM
000pyIOBaHUEM.
4/4. Kucnoponusie | Kucnopoausie COEIUHEHUS xyopa. | B xone ypoka yyamuecs TOJIKHBI:
COEAMHEHHS XJI0Pa. ['MnoxJIOpUTHI, XJOpaThl M MEPXJIOPaThl KakK | — XapaKTepU30BaTh CBOMCTBA KHUCIOPOIHBIX
OxC - Cnocobvt | Tunmdnbie  okucauTead. CrocoObl OYMCTKH | COSMUHEHHI XJI0Opa;
ouucmku 6006l 6 2. BOIEI BT. CLIKTLIBKape —  CONOCTAaBIATH XHUMHYECKHE CBOMCTBA
Cotxmuisxape Lemoncmpayuu. KHCIIOPOJHBIX  COEIMHEHWH  XJjopa ¢
OxucnurensHbIE CBOICTBa pacTBOpa | 06JacTsIMHU IPUMEHEHUS;
TUTIOXJIOPUTA HATPHSL. — HCCIeNoBaTh CBOWCTBA  HM3y4YaeMbIX
Jlabopamopnutii onvlm 2. CBolicTBa | BEILLECTB;
XJIOPCOAEPIKAIINX OTOETMBATENCH. —  Ha0mogaTe  JAEMOHCTPUPYEMBIE H
CaMOCTOSITEITFHO TIPOBOJIUMBIE OTIBITHI;
— Ha0mIo#aTh XWUMHYECKHE pPEaKUUu |
OIHCHIBATh X C MOMOIIBIO POJHOTO SI3bIKA U
SI3bIKA XUMHUU;
— coOmomaTe TpaBWwiIa M IPUEMBI
OesomacHOi  pabOTBI €  XUMHYECKUMHU
BEILIECTBAMHU u 71a60pPaTOPHBIM
000pyI0OBaHUEM.
5/5.  Xnoposomopon. | ['anorenoBogoponst — nosyyenue, | B xone ypoka yuammuecs JOJKHBIL:
CondHnas kucnora KHCJIOTHBIE W BOCCTAHOBHTEJIbHBIE CBOWCTBA. | —  OOBSICHATH  3aBUCHMOCTH  CBOWCTB

ComnsgHast KHClIoTa W ee coid. KadecTBeHHBIC
PE€aKMn Ha IraJIOrCHU/I-MOHBI.

BEIIECTB OT UX COCTaBa U CTPOCHHUS,
— TMPOTHO3UPOBATh CBOMCTBA COEIUHEHUI
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Ha OCHOBE
3aKOHE;

3HaHui o Ilepuonmueckom
— XapaKTepU30BaTh CBOMCTBa
XJIOPOBOJIOPO/IA U COJISTHOM KUCIIOTHI,
COTIOCTABIIATh XWMHYECKHE CBOMCTBa
XJIOPOBOJIOPO/Ia ¥ COJITHOW KHCIOTHI C
00MacTsIMH IPUMEHEHHUS,;

XapakTepU30BaTh MPOMBIIUICHHBIE H
nabopaTopHbIE CIIOCOOBI MTOTYIEHHUS COMTHON
KHCJIOTBL.

6/6. dtop, Opom, #ox
W UX COCIUHCHMUSI.

OxkC -  Cooeporcanue
ioda 6  nouwge U
sodoemax PK. Busnue
deuyuma  Goda  Ha
300p06be HACENEHUSI.

®dusnueckre CBOWCTBA TMPOCTHIX BEIIECTB.
Ocobennoctn xumuH (Topa, Opoma m Homa.
KauectBennas peakuusi Ha iona. IIpumeHeHue
TAJIOTCHOB W WX BAXHEUIINX COCIUHEHUM.
Conepxanue ¥ona B mouBe u Bomoemax PK.

Bmusaue gedunmra ioma Ha  3740pOBbE
HaceJIeHusl.

Jlemoncmpayuu.

OnbITH ¢ OPOMHOI BOJIOH.

JlabopamopHuwiii onvim 3.
CgoiicTBa Opoma, Hoaa 1 uX comeil.

B xone ypoka yuammecs JOJKHBL:

— 0000maTe 3HaHWS W JellaTh BBIBOABI O
3aKOHOMEPHOCTAX  W3MEHEHMM  CBOMCTB
raJIoreHoB;

— IIPOrHO3UPOBATh CBOMCTBA COEAMHEHMU
Ha ocHoBe 3HaHudM o Ilepuonnyeckom
3aKOHE;

OOBSCHATH  3aBHCHUMOCTH
BEIIECTB OT UX COCTaBa U CTPOCHHUS;
XapakTepU30BaTh  CBOMCTBA
OpoMma, HoJia U UX COCTUHCHMIA;
COIIOCTAaBJIATh XMMUYECKUE CBOWCTBA
(ropa, Opoma, ioga W WX COCOUHEHHU C
00acTsIMH IPUMCHEHMS,;

CBOMCTB

dropa,

— HcclenoBaTh  CBOMCTBA — M3y4aeMBbIX
BEILIECTB;
—  Ha0moAaTe  JAEMOHCTPUPYEMBIE H

CaMOCTOATCIIBHO IPOBOAWMBIC OIIBITEI;
HaGJ’IIOZ[aTL XUMUYCCKUC pPCAKIUN U
OIMUCBIBATH UX C IOMOIIBKO POJAHOTO SA3bIKA U
A3BIKA XUMHUH,

— coOmogatb OpaBWwia W NPUEMBI
Oe3onmacHOi  pabOTBI €  XUMHYECKHMHU
BEILECTBAMH u 71a60paTOPHBIM
000pyIOBaHUEM.

7/7. TIpakTH4yeckas
paGora Ne 1.
OKcrepUMeHTaIbHOE
pelieHue 3a1aq

o Teme «I"ajmorensn»

Pemenne skcriepuMeHTANBHBIX 337249 10 TeMe
«["anoreHsn.

B xozxe ypoka yyamiuecs TOJIKHBI:

— MPOBOJUTHh XUMHUYECKUI SKCIEPUMEHT IO
MOJIYYEHUIO XJIOpUAa MarHusi, HoJIHONH BOJbI,
WICHTU(DUIIMPOBAHUIO HOHOB  BOJOPOJA,
Woma, TaJOreHUJ-UOHBI C  IIOMOIIBIO
Ka4yeCTBEHHBIX PEaKIIUii;

— Ha0JII0IaTh U OIMCHIBATH CAMOCTOSITEILHO
MPOBOJAMMBIE OIBITHI C TOMOLIBIO POJHOTO
S3bIKA U SI3bIKA XMMUH;

— co0OmomaTte TpaBWiIa U IIPHUEMBI
OesonmacHO  pabOTBI €  XUMHYECKHMU
BEIIECTBAMHU u n1a00paTopHBIM
000pyIOBaHUEM.

8/8. XanmbkoreHsl OnemMeHThl TOoATpynmnsl Kuciopoma. O6mas | B xoxe ypoka ydamuecs TOMKHBI:
XapaKTepUCTUKA 3JIEMEHTOB TJIaBHOM | —  XapakTepu3oBaTh oOIIME  CBOMCTBa
noarpynnel VI rpynmel.  Du3MyYeCKHE | XaIbKOT'€HOB;

CBOMCTBa ITPOCTBIX BEIICCTB. —_— OOBSICHATH 3aBUCUMOCTH CBOWICTB

BEILIECTB OT UX COCTaBa U CTPOCHUSI;
— 00001maTy 3HaHWS W JENIaTh BBIBOABI O
3aKOHOMEpPHOCTAX  W3MEHEHMM  CBOMCTB
XaJIbKOT€HOB;
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— [POTrHO3UPOBATH CBOIiCTBa HCHU3YUYCHHBIX
3JICMEHTOB M WX COCOUHEHHW Ha OCHOBE
3HAHUI O MEpUOJNICCKOM 3aKOHE,

—  OOBSICHATH  B3aUMOCBSI3H  MEKIY
HaXOXJCHUEM B TMPHUPOJE, CBOMCTBAMH,
OMOJIOTHUECKOH  POJBI0 W 0OJacTsIMuU

MNPUMCHCHHS N3YyUYaCMbIX BEIICCTB.

9/9. O30H — | O30 kak amnoTrpomHass ~Moaudukanus | B xoxe ypoka ywamiuecs: TOMKHBL:
JIJIOTPOIHAS kucnopona. Ilomyuenue o30oHa. O30H Kak | — XapakTepHU30BaTh 030H KAK AJIJIOTPOIHYIO
MoubuKanus okuciuTenb. [1o3uTHBHAS W HEraTUBHAsI POJIb | MOAMDUKALIMIO KHCIOPOa,;
KHCJIOpoJa 030Ha B OKpyxkarmomeil cperne. CpaBHEHHE | — COMNOCTABISATH POJb O30HA B BEPXHUX H
CBOWCTB 030Ha M KHCIIOPOJa. HIDKHUX CIJIOSIX aTMOC(EpBI;
— OOBSACHATH 3aBUCHMOCTh CBOMICTB 030HA
OT €r0 CTPOCHHUS;
— CpaBHHUBATh CBOHCTBA 030HA U KUCIOPOAA;
—  OOBSICHATH  B3aMMOCBSI3H  MEXIY
HaXO0XIE€HUEM B IIPUPOJIE,
CBOMCTBaMHU, OHOJIOTHYCCKOW POJBI0 U
001aCTsIMM IPUMEHEHHSI 030HA.
10/10. Ilepoxcun | Bomga u mepokcua Bomopoda Kak BoAOpoaHble | B xone ypoka ydamuecs JOJKHBIL:
BOZIOpOJIA COCIMHEHMsI ~ KUCIIOpoJa —  CpaBHEHHE | — XapaKTepH30BaThb BOJAY M IEPOKCHU

" €Tr0 IMPOU3BOJHLBIC

cBoiicTB. [lepokcua Bogopoaa Kak OKUCIUTENb
¥ BOCCTAHOBHTENb. [lepokcuapl MeTaios.

BOJIOPOJAa Kak BOJOPOJAHBIC COCTUHEHUS
KHCIIOPOJIa;

— CpaBHMBATh CBOMCTBA BOJABI M MEPOKCUIA
BOJIOPO/IA;

— XapaKkTepHu30BaTh MEPOKCH]T BOJOPOIA KaK
OKHCITUTENb U BOCCTAHOBUTEITD;
COIIOCTABJISITh XUMHYECKHE CBOMCTBa

MEepoOKCHIa  Boxopoga C  oOmacTsMH
MIPUMEHEHUSI.

11/11. Cepa Cepa. Amnotporus cepsl. Dusmueckne u | B xozge ypoka ydammecs TOJDKHBI:
XHUMHYECKHE CBOIMCTBA cepbl (B3aUMOACUCTBHE | —  OOBSACHATH  DIIEKTPOHHOE  CTPOEHUE
C MeTaJulaMH, KHCJIOPOJOM, BOZOPOIOM, | MOJIEKYJ U3YUEHHBIX BEIIECTB;
pacTBOpamu LIEJIOYEH, KHUCJIOTaMHU- | — OOBSICHATH 3aBUCHMOCTb CBOMCTB CEPHI OT
OKuCIUTENIMH). B3aumopeiicTBue cepbl C | ee CTpOEHUs;
cyabpurom  Hatpus ¢ oOpa3oBaHHEM | — XapaKTepU30BaTh Ba)KHEHIINE
THOCYJIb(aTa HaTPHS. (u3nUecKkue 1 XUMHUYECKHE CBOWCTBA CEPBI;
Lemoncmpayuu. —  OOBSICHATH  B3aMMOCBSI3H  MEXKIY
[TnaBnenue cepol. ['opeHue cepbl B KUCIOPOAE. | HAXOKJICHHEM B TIPUPOJE, CBOHCTBaMH,
BszaumopeiicTBue xenesa ¢ cepou. OMOJIOTHUECKOW  pOJBI0 M 00JacTAMHU

IIPUMEHEHUS CEPBI;

— XapakKTepu3oBaTb IPOMBINUICHHBIC H
JabopaTopHbIE CIIOCOOBI MOTYYEHHUS CEPhI;
— HabII01aTh u OIKCHIBATh

JCEMOHCTPUPYEMBIC OIIBITHI.

12/12.  CepoBoaopo.
Cynbdunst

CepoBooposi — TIONydYeHUE, KHUCIOTHBIC H
BOCCTaHOBUTEIbHBIE CBOMCTBA. CyabhuUIbL.
Jlemoncmpayuu.

T'openue CepoBOIOPOAA.
CyIb(QHIOB.

Ocaxnaenne

B xozae ypoka yyamuecs TOJIKHBI:
OOBSICHAT  3aBUCHMOCTh
BEILIECTB OT UX COCTABA U CTPOCHUSI;
— IPOrHO3UPOBATh CBOMCTBA COEIMHEHMI
Ha ocHoBe 3HaHMH o Ilepuonuueckom
3aKOHE;
OOBSICHSTH

CBOIICTB

B3aMIMOCBSI3N  MEXAY
HaxOXJIEHWEM B TMPHUPOJE, CBONCTBAMH,
OMOJIOTHYECKOW  pOJBI0 W 00JacTAMHU
MIPUMEHEHHUS N3y4aeMBbIX BEIECTB;

— XapaKTepH30BaTh CHOCOOBI MOJYYEHUS H
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CBOIICTBa HN3y4acMbIX BCHICCTB,

— Ha0JII01aTh 74 OITMCBLIBATh
JIEMOHCTPUPYEMBIE OTIBITHI.
13/13. Cepuuctsbiii Ta3 | CepHUCTBIH Tra3 Kak KUCJIOTHBIA OKcui. | B xofe ypoka yuanimecs JOJDKHBI:
OKHCIUTEIbHBIE " BOCCTAHOBUTEJIbHBIE | —  OOBSICHATH  3aBHCHMMOCTb  CBOWMCTB
CBOIicTBa cepHHCTOrO Ta3a. llodydeHne | BEmIeCTB OT WX COCTaBa M CTPOCHUS;

CEePHHUCTOTO Ta3a B MPOMBIIUICHHOCTH U
naboparopuu. CepHUCTAs KHCIIOTa U €€ COJIH.
Jlemoncmpayuu.

CBoiicTBa CEpHUCTOTO Ta3a.

— MPOTHO3MPOBATh CBOMCTBA COCIUHEHUIM
Ha oOcHOBe 3HaHud o Ilepuomuyeckom
3aKOHE;

OOBSICHATD

B3aUMOCBSI3U  MEXIY
HaxO0XJICHUEM B TMPHUPOJIE, CBONCTBAMH,
OMOJIOTHUECKOH  POJBI0 W 0OJacTIMU
MPUMEHCHUS H3Y4YaeMbIX BEIICCTR;

— XapaKTepPU30BaTh CHOCOOBI MOJyYCHUS H
CBOMCTBA HN3y4acMbIX BCHICCTB,

— HabIrI0naTh u ONKCHIBATh
JACMOHCTPUPYCMBIC OIIBITHI.
14/14. Cepnniit | Cepubiit  anrugpun.  CepHas — kuciora. | B xone ypoka ydamiuecs JOKHBIL:
auruapug u cephas | CBolicTBa KOHLICHTPUPOBAHHOU U | — OOBACHATH DIEKTPOHHOE CTPOCHHUE
KHUCIIOTa pa30aBIeHHOW CEpHON KHUCIOTHI. JIeHCTBHE | MOJIEKYN N3YYCHHBIX BEIIECTB;
KOHLICHTPUPOBAHHOM CEpPHOM KHCIOTBI Ha | — XapaKTepU30BaTh BOKHEHIINE
caxap, MeTaulbl, HEMETaIbl, CYyIbQUIBL. | XAMHUYECKHE CBOMCTBA CEPHOTO aHTHIPUIA H
TepMuyeckas  yCTOWYHBOCTH  CyNb(aTOB. | CEPHOM KHCIIOTHI,
KauecTBeHHas peaKknuua — CONOCTaBIIITh XHMHUYECKHE CBOMCTBa
Ha CEPHYIO KUCIIOTY U €€ COJIU. CepHOM KUCIIOTHI C 00JIaCTAMU TPUMEHEHUS;
Lemoncmpayuu. — HCCIEeNoBaThb  CBOMCTBA  HM3y4aeMBIX
HelictBue KOHLICHTPUPOBAaHHOI CEpHOM | BEILECTB;

KHCJIOTBHI Ha MeJlb U caxaposy.
Jlabopamopnuiii onvim 4. VI3yueHne CBOWCTB
CEpHOM KUCIIOTHI U €€

COJIEH.

— WACHTU(PUIIUPOBATH CEPHYIO KUCIIOTY U €€
COJIY C TOMOUIBIO KAUECTBEHHBIX pEaKIil;
HaOro#aTh  JEMOHCTPHUpPYEMBIE U
CaMOCTOSITETIHLHO TIPOBOJIUMBIE OTIBITHI;
HAOMIOATh XUMHYECKHE PEaKIUH H
OIHCBIBATh X C MOMOIIBIO POJHOTO SI3bIKA U
A3BIKA XUMHUH;

— coOmojath MOpaBWwia W TPHEMEI
Oe3zomacHOil  pabOTBl €  XUMHYECKHMH
BEIECTBAMHU u 71ab0paTOPHBIM
000pyIOBaHUEM.

15/15. TIpakTHuyeckas

padora Ne 2.
OKCTepIMeHTaIbHOE
pelieHue 3azad 10
TeMe

«XaabKOTreHbI»

Pemenne OKCIICPUMEHTAJIBHBIX 3aJia4 110 TEMEC
«XaJIbKOTCHBIY.

B xozxe ypoka y4aimecs TOJIKHBI:

— MPOBOJUTH XUMUYECKHI IKCIIEPUMEHT IO
AIeHTU(DUKAITIT HOHOB BOJOpPOZA u
Cyab(haT-uOHOB, XJIOPUA-UOHOB, H3YUCHUIO
CBOWCTB CyIh(UTOB U CYIb(PUIOB METAIUIOB;
— HAOII0JATh U OMKCHIBATH CAMOCTOSITEILHO
HpOBOlII/IMBIe OIIBITHI C IIOMOIIIBIO pOlIHOFO
SA3BIKA U A3bIKAa XUMUU,
co0II01aTh
0€3011aCHOCTH.

npaBujia TCXHUKHU

16/16. Pemenne 3amau
3 BBIINOJIHCHHE
YIpaXXHEHUH 1o
TeMaM «I aoreHb)

" «XaJIbKOT'CHBI

BrinmonHenue  ynpaxHEHHMH 10 TeMaM
«l"asoreHen u «XaIbKOTeHBbD», Ha
COCTaBJICHHE ypaBHEHUI peaxuuii,
COOTBETCTBYIOIIMX  3aJ@aHHBIM  IIEMOYKaM

npeBpailleHuil. PelieHne pacdyeTHbIX 3ajad Mo
XUMHUYECKUM (HOpMYJIaM B yPaBHEHUSIM.

B xozae ypoka yyaiuecs TOJIKHBI:
COCTaBIIATh yPAaBHEHHUS pPEAKIUHA, C
IIOMOUIbI0 KOTOPBIX MOXHO OCYLIECTBHUTH
LIETIOYKH TTPEBPAIEHUI BEILIECTB;

— OCYILIECTBIATh PacyeThl IO XUMHUYECKHM
YpaBHEHUSIM;

— HCIIOJIb30BATh AJTOPUTMbI IIPU PEIIECHUU
3ajadu.
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17/17. DJ1eMEHTHI
MOATPYIIIBI 30T

OnemeHTsl  monarpynmel  azota.  OOmas
XapakTepUCTUKa TIJaBHOW moarpynmsl  V
rpynnsl.  Pusndyeckue CBOWCTBA MPOCTHIX
BEIIECTB.

B xone ypoka yuammecs JOJKHBL:

—  XapakTepu3oBaTh OOIIME CBOWCTBA
JJIEMEHTOB MOArPYIIILI A30Ta,;
—  OOBSCHITH  3aBUCHUMOCTh  CBOWCTB

BEIIECTB OT UX COCTaBa U CTPOCHUS;
— 00001aTh 3HAHMS M JedaTh BBIBOJBI O
3aKOHOMEPHOCTAX U3MEHCHUN CBOICTB
HU3y4YaeMBbIX BEIIECTB;

— MPOTHO3UPOBATh CBOMCTBA HEU3YYEHHBIX
3JIEMEHTOB M WX COEJIWHEHUH Ha OCHOBE
3HaHUI O MEPUOJUIECKOM 3aKOHE;

—  0OBICHATH B3aMMOCBSI3H MEXITy
HaxOXXJIEHUEM B TIPUPOJIC,

CBOWMCTBaMHU, OWOJIOTHYCCKOW POJBI0 U
o0acTIMH MIPUMEHEHUS M3y4aeMbIX
BEIIECTB.

18/18. A3zor.
OkC - Hcnonvzosanue
azoma 6 MeOUYUHCKUX
VUpeIHCOeHUSIX.

A3ot u ero coenuaenusi. CTpOCHHE MOJICKYJIIBI
azora. Ou3nuecKkue W XMMUYECKHE CBOMCTBa
azota. llomydyenne a3zora B MPOMBIIUIEHHOCTH
u nabopatopun. Hutpumer. Hcnons3oBanwme
a30Ta B MCAUIMHCKUX YUYPCIKIACHUAX.

B xozxe ypoka y4amuecs TOJIKHBI:

— 0OBICHATH 3aBUCUMOCTE CBOMCTB a30Ta OT
€ro CTPOCHUS;

XapaKTepU30BaTh Ba)KHEHIINE
(u3nUeckue 1 XMMHUECKIE CBOWCTBA a30Ta;
COIIOCTAaBJIATh XMMUYECKUE CBOWCTBA
a3oTta ¢ 001acTsIMU IPUMEHEHMS;

—  OOBSICHATH  B3aWMOCBSI3H  MEXKIY
HaXO0)JIEHUEM B IIPUPO/IE,

CBOWCTBaMH, OWOJOTHYECKOW POJBIO U
00acTsIMH IPUMECHEHUSI a30Ta;

— XapakTepu30BaTh IPOMBIIUIEHHBIE |

J'IaGOpaTOpHLIe CIIOCOOBI MOJIYYCHHU a30Ta.

19/19. AMMuak u coian
aMMOHUS

AMMHaKk — ero moiydeHue, (pu3muecKue u
XxuMHYeckre cBo¥cTBa. OCHOBHEBIE CBOMCTBa
BOJHBIX PACTBOPOB aMMHaKa. AMMHUAK

Kak  BoccraHoButens. Coam  aMMOHMA.
[ToBenenue coseit aMMOHUSI TIPU HATPECBAHHM.
KauecTBeHHast peakiuss Ha HWOH AaMMOHHS.
[IpumeHneHne aMmmuaka.

Lemoncmpayuu
PacTBOpenue aMMuaka B BOJIE.
OCHOBHBIE CBOMCTBa pacTBOpa aMMHAKa.

Karanutrueckoe oKuCIIieHHE aMMUaKa.
JlabopamopHhuwiti onvim 5.

M3ydeHue cBOKWCTB BOAHOTO pacTBOpa
aMMHaKxa.

Jlabopamopnwiii onvim 6.

CBoiicTBa coneir aMMOHHUSI.

B xope ypoka yuamimecst JOJDKHBIL:

—  OOBSCHATH  3aBUCHUMOCTh  CBOMCTB
aMMHaKa OT €r0 CTPOCHUS;

— XapaKTepu30BaTh aMMHaK KaK
BOCCTaHOBUTEIIb;

— XapaKTepU30BaTh Ba)KHEHUIITHE
(m3nueckne ¥  XUMHYECKHE  CBOWCTBA

aMMHaKa U CoJIeH AMMOHHM;
COMOCTABIIATh XHMHUUYECKHE CBOMCTBA
aMMHakKa W CcoJieii aMMOHHS C OO0JaCTIMH

MIPUMEHEHUS;
— XapaKTEepru30BaTh IIPOMBIIIJICHHBIC
CIIOCOOBI TTOTYYEHUSI aMMHAKa,

— HCCIeNoBaTh  CBOMCTBA  M3y4aeMbIX
BEILIECTB;

—  HalmomaTb  JIGMOHCTPHpYyEeMblEe U

CaMOCTOATCIIbHO IPOBOAWMBIC OIIBITHI;
Ha6J'IIO):[aTL XUMUUYCCKUC pPCAKIIUN U
OIMUCBIBATH UX C IOMOIIBIO POJHOTO SA3BIKA U
A3BIKA XUMHUH,

— co0mogath OpaBWwia W NPUEMBI
OezomacHOW  paboOTBI ¢  XUMHYECKUMU
BEILIECTBAMHU u 1a60PaTOPHBIM
000pyTOBaHUEM.

20/20. IpakTHYyeckas
pabora Ne 3.
ITonyuyenne ammuaka

PemieHne SKCIEpUMEHTANBHBIX — 337ad IO
MOJIYICHUIO aMMHaka ¥ HM3yYEeHHI0 €ro
CBOIICTB.

B xone ypoka yuammecs: JOJKHBL:
— IPOBOAUTH XUMUYECKUH IKCIEPUMEHT I10
[OJYYECHUI0 aMMHaKa M M3YYEHHUIO €ro
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n HU3YyUYCHHUC €ro

CBOWCTB

CBOWCTB;

— HaOJI0IaTh M ONUCHIBATH CAMOCTOSTEILHO
MPOBOJIUMBIE OMBITHI C MOMOIIBIO POJHOTO
sI3pIKa U SI3bIKa XUMUH;

— coburoaaTh IIpaBuIa TEXHUKHU
0e30macHoCTH.
21/21. Oxkcuapt a3ota | OKcuAbl a30Ta, MX MOJyYeHHE M CBOWCTBa. | B Xone ypoka ydammecs JOIKHBI:
Oxkcup a3ota (I). Okucnenne okcuna a3ota (II) | —  0OBSACHATHL  3aBHCUMOCTH  CBOWCTB

KHCIOpoaoM. JluMepu3anus okcuaa

azora (IV). AzoTucras KHCIOTa W €€ COJIH.
HuTpuThl Kak OKHCIUTETN U BOCCTAHOBUTEIIH.
Jlemoncmpayuu

ITomryuenue okcuna azora (II) u ero okucienne
Ha BO3JyXe.

OKCHJIOB a30Ta OT UX COCTaBa U CTPOEHUSI;
— 00001maTh 3HAHMS M JedaTh BBIBOJBI O
3aKOHOMEPHOCTAX W3MCHCHUI CBOMCTB
HA3y4YaeMbIX BELECTB;

XapaKTepu30BaTh BaKHEHIINE
XHUMUYECKHE CBOMCTBA OKCHJIOB  a30Ta,
A30TUCTOU KUCIIOTBI U HUTPUTOB;
XapaKTEpU30BaTh HUTPUTHI
OKHCIIHUTCIIN U BOCCTAaHOBUTCIIN,
COITIOCTABJIATHE XUMHUYCCKHUC CBOﬁCTBa
OKCHJIOB a30Ta W HUTPUTOB C OOJIACTAMHU

KakK

MIPUMEHEHUS;
— Ha0II0NaTh u OIMCHIBATH
JEeMOHCTPHUPYEMBIE OMBITHI.
22/22. A3zorHas | A3oTtHas  kuciota —  (Qusmdeckne ® | B Xofme ypoka yuammecs JOJDKHBIL:
KHCJIOTa U €€ COJIU XUMHUYECKHE CBOMICTBa, MmosiyueHue. A30THas | — XapaKTepu30BaTh BaXKHeHIne
KHCJIOTa KaK OKHCJIUTENb (OTHOIICHUE a30THOH | u3nyeckne ©  XHMHUYECKHE  CBOWCTBa

KHCIIOTBI K MeTalllaM W  HeMeTalllam).
3aBUCUMOCTh  MPOAYKTa  BOCCTAHOBIICHUS
a30THOM KHUCIIOTHI OT aKTMBHOCTH MeETajjla U
KOHLIGHTpauuu  KucioTel.  HutpaTe, ux
(m3nueckne W XHUMHYECKHE  CBOWCTBA
(OKUCTHUTENbHBIE CBOWCTBA W TEPMUYECKAS
YCTOMYHUBOCTE), IPUMEHEHHE.

Lemoncmpayuu.

JleficTBHE a30THOM KUCIIOTHI HA MEJb.

A30THOW KUCJIOTHI U HUTPATOB;

—  XapakTepu30BaTh OTHOIICHHE a30THOU
KHCJIOTHI K METajijiaMm, OOBICHITH
3aBUCUMOCTh  MPOJYKTa BOCCTAHOBIICHHUS
A30THOW KHCJIOTHI OT aKTHBHOCTU MeTaiia U
KOHIIEHTpALIMU KUCIIOTHI;

COIIOCTABJISITh XUMHYECKHE CBOMCTBa
A30THOW KHUCIIOTHI U HUTPATOB C 00JIACTIMH
IMPUMCHCHUSA

— XapakTepu30BaTh CIOCOOBI TOJYYCHHS
A30THOW KHCJIOTHI,

— HaOI01aTh u OITUCHIBATH
JIEMOHCTPHPYEMBIE OTIBITHI.
23/23. ®ocdop ®ochop u ero coeamHenus. AlutoTporusi | B xone ypoka yuamiuecs J0JKHBL:
¢docthopa. PDusnueckue cpoicTBa Qocdopa. | — XapaKTepU30BaTh AJNIOTPOTIHBIE

Xumudeckue cBoicTBa (ochopa (peakuuu ¢

moauduxammu dpocdopa;

KHCJIOPOJIOM, rajioreHamH, MeTaJulaMH, | — CpaBHUBATh OCIBIH 1 KpacHBIN Gocdop;
CJIO’KHBIMHU BEIIECTBAMU-OKHUCIUTEISAMH, | — XapaKTepH30BaTh Ba)KHEHIIINE
menoyamu). [lomyyenne W mpuMeHeHue | pu3MYecKMe WM XHMHUYECKHE  CBOMCTBa
dochopa. Dochun. Pochusl. dhocdopa;
Hemoncmpayuu. — CONOCTaBISITh XWMHYECKHE CBOWCTBA
T'openue ¢dochopa B kuciopoze. | hochopa c o0macTIMU IPUMEHEHHUS;
[Iperpamenue kpacuoro ¢ocdopa B Oeblii U | — XapaKTEPU30BaTh CIIOCOOBI IMOJyUYEHUS
€ro CBEYCHHUE B TEMHOTE. dhocdopa;
— HabII01aTh u OTUCHIBATH
JEMOHCTPHPYEMBIE OMBITHI.
24/24.  ®octopubiit | Dochopubiit anrunpun. OprodochopHas u | B xone ypoka ydanimecs JOIKHBI:
AHTUJIPHU]T u | MetapocopHass KHUCIOTBI M HX CONH. | — XapaKTepU30BaTh Ba)KHEHTIINE
¢dochopubie kucaoTsl | KadectBennass peakuusi Ha oprodocdarhl. | pU3HUECKHE W XMMHYECKHE  CBOWCTBA
Paznoxkenne  oprodochopHoit  KHCIOTHL | hochopHOro aHTHPHUA, hochopHbIX
IIpumenenne ¢ochopHO KHCIOTBI W €€ | KHCIOT U ochaTos;
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conelt. buonoruueckas posb hocdaros.
Jlemoncmpayuu.

Bzaumogpeiicteue QochopHoro anruapuma c
BOJIOM.

COIMOCTABIIATh XUMHUYECKHE CBOWCTBA
(hochopHBIX KUCIIOT U UX COJIeH ¢ 00IacTIMu
MIPUMCHCHUS;

HaOIr01aTh JICMOHCTPUPYEMBIC
XUMHYECKHE PEaKIUH M ONHCHIBATH UX C
MTOMOIILIO POJTHOTO SI3BIKA ¥ S3bIKA XUMHHU.

25/25. llpakTHyeckas

padora Ne 4.
DKCIEPUMEHTAITLHOE
pemieHne 3ajad 1o
TeMe

«DJIeMEHTHI

TMOATPYHIIbI a30Ta»

Pemenne OKCIICPUMCHTAJIbHBIX 3aJia4 M0 TEMC
«DIJIEMEHTHI NOArpPYIIILL a30Ta».

B xoje ypoka yuarimecs JOJDKHBI

— MPOBOJUTH XUMUYECKHI IKCIICPUMEHT 10
naeHTU(UKAITM WOHA aMMoHus, ¢ocdart-
HMOHA, MCCIICOBAHHIO CBOMCTB a30THOM U
(hocdopHOI KUCITOT, COJIeH aMMOHUS;

— HaOJI0/IaTh M OTIMCHIBATH CAMOCTOSTEIIEHO
IIPOBOAMMEIE OIBITHI C TOMOIIBIO0 POIHOTO
sI3bIKA U A3bIKA XUMUHY;

— coOmogath MOpaBWwiIa W TPUEMEI
Oe3omacHO  pabOTBI €  XUMHYECKAMH
BEIIeCTBAMU u nabopaTOpHBIM
000pyIOBaHUEM.
26/26. Yraepon OO0mas xapakTepHCTHKa DIEMEHTOB TJaBHOW | B Xozme ypoka ydamuecs TOMKHBI:

MOATPYIIIBI v CPYIIIIBL. Yrinepoa. | —  OOBSACHATH  3aBHCHMOCTH  CBOWCTB

Annorponus yriepona. CpaBHEHUE CTPOCHHMs | YIIIEpOJa OT €r0 CTPOCHHUS;

U CBOWCTB rpaduta u anmaza. OyijiepeH Kak | —  XapakTepu3oBaTb U CpPaBHUBATh

HOBasi MOJeKynsipHas ¢Qopma yriaepona.
Yronb: XMMHUYECKUE CBOWCTBA, MOJYYCHUE U
npuMmeHnenue yrs.  KapOunmbel.  [maposnus

KapOuga Kamblusg W KapOuaa aJfOMHHUSL
KapOumel mepexomHplx MeTauioB  (Kenesa,

QJUTOTPOTHBIE MOTU(HUKAIIMH YTIIEPOIa;
XapaKTepu30BaTh Ba)kKHEHIIIHEe
¢usnveckue W XUMHYECKHE  CBOMCTBa
yTaepona, KapOuaoB;

COIOCTABIIATh XUMHYECKHE CBOWCTBA

XpoMa U JIp.) KaKk CBEPXIPOYHbIC MaTepHaibl. | yriaepojga M KapOumoB ¢ 00nacTsMu
Hemoncmpayuu. IPUMEHEHNS;
O6pasup! rpaduta, anmasa. — HabII01aTh u OTIMCHIBATh
JEMOHCTPHPYEMbIE MaTepHAITBL.
27/27.  Coenmunenusi | Okcuapl yriaepoja. DJEKTPOHHOE cTpoeHHe | B xole ypoka ydamimecs JOIKHBI:
yriepona MOJIEKYJIbl YIapHOTO rasza. Yrojib M yrapHbld | — XapaKTepU30BaTh Ba)KHEHIINE
ra3 Kak BOCCTAQHOBHTENHW. Peakuust yrapHoro | ¢pusnyeckue W  XHMHYECKHE  CBOMCTBa

raza ¢ pacminaBamu  menodeidl.  CuHTe3
¢opmuaros. OOpa3zoBaHue YrapHOro rasza npu
HENOJTHOM CropaHnu yrid. buonornyeckoe
JneiictBue yrapHoro rasza. [lomyuenme wu
[IpUMEHEHNE YrapHOro rasa.

VYriuekucnelil ras: IOJydYeHHE, XUMHUYECKHE
CBOICTBA: B3aMMOJIEWCTBUE YTIIEKUCIIOTO Tra3a
C BOJIOM, IIe0YaMH, MarHUeM, MEepOKCHUAaMU
METAaJIJIOB. ONeKTpOHHOE CTpOEHHE
YTIEKUCNIOTro rasza. YrojbpHass KHCIOTa U €€
comu. KapOoHaTtbl W THUAPOKAPOOHATHI: MX
IMOBCACHUC ITPU HAI'PCBAaHUU.

Lemoncmpayuu.

T'openue yrapHoro rasa.

TyleHne mIaMeHu yIJIeKUCIIBIM Ia30M.

COEJIMHEHUN YTJIepoJa;

— CpaBHHMBATHb CBOWCTBa YIJIEKHUCIOTO W
YTapHOTO T'a30B;

COIIOCTABJISITh XUMHYECKHE CBOMCTBa
COEIMHEHWH  yriepora ¢  oONacTIMHU
MIPUMEHEHUS;

—  waeHTHQUIUPOBATh KapOOHAT-HOHBI C
IIOMOIIBIO KAYECTBECHHBIX peaKuHﬁ;

— HCCHEeNoBaTh  CBOMCTBA  HM3Y4aeMbIX
BEIIECTB;
—  HaOmIOgaTh  JAEMOHCTPUPYEMBIE H

CaMOCTOATEIIBHO IIPOBOAVWMBIC OITBITEI;
Ha6J'HO):[aTI> XUMUUYCCKUC pPCAKIIMN U
OIMUCBIBATH UX C MOMOIIBIO POJHOTO A3BIKA U
A3BIKA XUMHUH,

Paznoxenue mpamopa. — coOmomate TpaBWIa U IPUEMBI
Jlabopamopnwii  oneim 7. KaudecTBeHHas | Oe3omacHOM  paboOTBI C  XUMHUYECKUMH
peakxiusi Ha KapOOHaT-HOH. BEIIIECTBAMH u J1a00paTOPHBIM
000pyTOBaHUEM.
28/28. Kpemuuit Kpemuuit. ®usuueckue u  xumuueckue | B xone ypoka yuaniuecs TOJKHBL:
cBoiicTBa KpeMmHHS. Peakmmm ¢ yriem, | —  OOBSICHATH  3aBUCHMOCTh  CBOWCTB

KHCJIOPOJIOM, XJIOPDOM, MarHWeM, pacTBOpaMu

KPEMHHUS OT €ro CTPOSHUS;
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menovyerd, cepoBogopomom. Cuman — | — XapaKTepH30BaTh Ba)XKHEHIIINE
BOJIOPOJTHOE COeTMHEHNE KpeMHHA. | GU3MUeCKHe W  XHMHYECKHE  CBOWCTBA
Cumuuunel.  [lomydyeHme ©  mpuMEHEHHE | KPEMHHS;
KpPEMHHUSI. — CONOCTaBJIATh CBOMCTBA KPEMHHUS C
Hemoncmpayuu. o0sacTAMHA IPUMEHEHUS;
OO0pa3Iel KPEeMHHS. — HaOII0IaTh u OTUCHIBATh
JEeMOHCTPHPYEMbIE MaTepHAITBL.
29/29.  Coenunenus | Okeun  xpemuus (IV), ero crpoenue, | B xone ypoka ydammecs JOIKHBL:
KPEMHHS ¢m3udeckue W XUMHYECKHE  CBOWCTBA, | — XapaKTepU30BaTh Ba)KHEHIIHe
3HAQUCHWE B TPHUPOJE W NpPUMEHEHHWe. | pu3nvecKkne W  XHMHYECKHE  CBOMCTBa
KpemHueBble KUCIOTHL U UX conu. ['Maponu3 | coennHEeHN KpEMHUS;
cunukaroB. CHiIMKaTHbIE MHHEpalnbl — | — CpaBHHBaTb CTPOCHHME W  CBOMCTBa

OCHOBAa 3€MHOM KOpBI.

Jlabopamoprwuii onvim 8.

HcnpiTanue pacTBopa CHIMKaTa HaTpuUst
WUHIUKATOPOM.

Jlabopamoprwuii onvim 9.

OzHakoMyieHHE C OOpa3NamMH IPHUPOIHBIX
CHUITUKATOB.

YTIEKUCIIOTO Ta3za u okcruaa kpemuus (IV);
COIMOCTABJIATh XUMHUYECKHE CBOWMCTBA

COEIMHEHUN  KpEeMHUA C obnacTaMu
NIPUMEHEHUS;

— HCCIENOoBaTh CBOMCTBA  M3Y4YaeMBbIX
BCIIIECTB;

— HabJIOIaTh M OMUCHIBATH CAMOCTOSITEIIHHO
MIPOBOIUMBIE OIIBITHI;

HaOJIOaTh XMMHUYCCKUE PEAKIUH U
OITUCHIBAThH MX C TIOMOIIBIO POJHOTO SI3bIKA U
SI3bIKA XUMUH;

coOimoaTh TpaBWia W [IPHEMBI
Oe3omacHOi  pabOTBI € XUMHYCCKUMHU
BEIIECTBAMHU u 71a60paTOPHBIM
000pyIOBaHUEM.

30/30. Oo6ob6maroniee
MMOBTOPEHHE IO TeMe
«Hemertamie

Peuienue 3amay v BBINOJHEHHE YIPAKHEHUH,
TTO3BOJISFOIINX CHUCTEMAaTU3UPOBATh H
0000IUTh TOJMYYCHHBIE 3HAHUS TI0 TeMe
«HemeTamby.

B xozxe ypoka y4ammecs 1OJIKHBI:
COCTaBIIATh CpaBHUTENbHBIC u
0000I1IaI0IIHE CXEMBI;

NPOBOJIUTH pacyeTbl MO0 XUMHUYECKHM
(dhopMynaM 1 ypaBHEHHUSIM peaKIui;
OCYIIECTBIISITh MO3HABATEILHYIO
pedJIeKCHI0 B OTHOIICHHH COOCTBEHHBIX
JOCTH)KEHHH B TIPOIIECCE PELICHUs YueOHBIX
Y TI03HABATEJIbHBIX 3a/1a4.

31/31. KoutpoabHas
padota Ne 1 mo Teme

Koutpons 3nanuii no reme «HemeTamib».

B xope ypoka yuamimecst JOJDKHBIL:
OCYIIIECTBIISTh MMO3HABATEIHLHYIO

«Hemetamnbn» pedIiekcuio B OTHOLICHWH COOCTBEHHBIX
JOCTIDKEHHI B IpOLECcCe PEHICHUs YYeOHBIX
Y TIO3HABATEJIbHBIX 3aJ1a4.
TEMA 2. OBLIIME CBOMCTBA METAJIJIOB — 2 YACA
1/32.  CpoiictBa u | O0Omuii 0030p 3JEMEHTOB — METaUIOB. | B XoJie ypoka ydaniyecst JOIKHBI:

MCTO/bI IMOJYUCHHUA
METAJIJIOB

CtpoeHne M CBOHCTBAa HPOCTHIX BELIECTB-
METaJIJIOB. ONEeKTPOXUMUIECKHH pan
HallpsSDKEHUM  MeTaJIoB.  MeTtamudeckue
KpUCTaJUIMUecKue pemieTkd. Ilomyuenune u
MIPUMEHEHUE METAIJIOB.

Jlemoncmpayuu

Konnexkuusa metamnos.

Konnexkunsa Munepanos u pyn.

00BACHATL  3aBHCHMOCTH  CBOICTB
METaJIJIOB OT UX CTPOCHUS;

—  XapakTepu3oBaTh OOIIME XHUMHYECKHE
CBOICTBa METAJIJIOB KaK BOCCTAHOBUTEJIEH HA
OCHOBE CTPOCHHS UX aTOMOB H TOJIOKEHUS

B DJIEKTPOXMMMYECKOM psAy HANpsHKEHUN
METAJIJIOB;

— MPOTHO3MPOBATH CBOWCTBA HEM3YUYCHHBIX
3JICMCHTOB H HX COC}IHHCHI/Iﬁ HAa OCHOBC
3HAHUH O MEPHOAMYCCKOM 3aKOHE;

— XapakTepu30BaTh CIOCOOBI TIOMYYCHHS
METAJJIOB U3 PYJl 1 MUHEPAJIOB;
Ha0JII01aTh Hu

OIIMChIBATH
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ACMOHCTPUPYCMBIC KOJUJICKIIUH.

2/33. CriaBbr CrutaBbl. XapakTeprucTuka HambOonee | B xone ypoka ygammecs: JOIDKHBIL:
M3BECTHBIX CIIABOB. — XapaKTepH30BaTh 0OCOOEHHOCTH CIIABOB;
Lemoncmpayuu. — XapakTepu30BaTh HawOOJiee H3BECTHHIC
Komnexnus «Kene3o u ero cruiaBb». CILIaBBl;
— HaOIII01aTh u OTIMCHIBATh
JIEMOHCTPHUPYEMBbIC KOJUICKITUH.
TEMA 3. METAJUIBI TJTABHBIX TTOJAI'PYIIIT — 11 HACOB
1/34. Ob6mas | Hlemounsie Metamipl. O0IIas xapakTeprucTika | B xome ypoka ydamiiecs JOKHBL:
XapaKTepUCTHKa AJIEMEHTOB TJIABHOW MOATpymIbl | rpymmel. | —  Xapakrepu3oBaTh  OOIMEEe  CBOWCTBa
IIEJIOYHBIX MeTauioB | CBoiicTBa IIEIOYHBIX METAJIJIOB. | IIEJIOYHBIX METAJLIOB;
PacnioznaBanue —  OOBSCHITH  3aBUCHUMOCTh  CBOWCTB
KaTHOHOB JINTHUS, HATPHS U KaJIHsL. [IEJIOYHBIX METAJUIOB OT CTPOCHUS;
Lemoncmpayuu. — 00001maTh 3HaHWS W JENIaTh BBIBOABI O

OxpamyBaHue IUIAMEHU COJIIMU IHEIOYHBIX
METAaJUIOB.
JlabopamopHruwiii onvim 10.

3aKOHOMEpPHOCTAX  M3MEHEHHH  CBOMCTB
LIEJI0YHBIX METAJJIOB;

— HIPOTHO3MPOBATh CBOWCTBA HEM3YUYECHHBIX

OxpamvBaHve  IJaMEHH  COEJUHEHHUSAMH | DIEMEHTOB M MX COEJAMHEHHWH Ha OCHOBE

LIEJIOYHBIX METAJIIOB. 3HaHui o [lepuognyeckomM 3aKOHE;
—  OOBSICHATH  B3aMMOCBSI3H  MEXIY
HaXO0)XJIEHUEM B IIPUPO/IE,
CBOMCTBaMHU, OHOJIOTMYCCKOW POJBI0 U
o0nacTsMu MIPUMEHEHUS M3y4aeMBbIX
BEIIECTB;
— WACHTH(QUIUPOBATH MIEIOYHBIE METAJLIbI
II0 LIBETY IJIAMEHH UX COJIEH;
—  Ha0moAaTe  JAEMOHCTPUPYEMBIE H
CaMOCTOSITETIHLHO TIPOBOJIUMBIE OTIBITHI;
— Ha0mIoJaTh XWMHYECKHE pPEaKIud |
OIHCHIBATh X C MOMOIIBIO POJHOTO SI3bIKA U
A3BIKA XUMHUH;
— coOmojath MOpaBWwia W TPHEMEI
Oe3onmacHOoi  pabOTBI €  XUMHYECKHMHU
BEIECTBAMHU u 1a00paTOpHBIM
000pyIOBaHUEM.

2/35. Harpwmii u kanuii | Hatpuit wm  kammiik —  mpezacraButend | B Xxolle ypoka ydaniuecs JOIKHBI:

MIEJIOYHBIX METaNIOB. XapaKTepHbIe PEaKInu
HaTpus u Kanus. [lomydeHue IIETOYHBIX
MeTauioB. OKCHUABI M TEPOKCUABI HATPUS H
kanug. Conu HaTpusl, Kajlus, UX 3HAUCHHUE B
npupoze.

Jlemoncmpayuu.

B3aumogeiicTBue HaTpus ¢ BOAOH.
Jlabopamopnuiii oneim 11.

O3HaKOMIICHHE ¢ MIUHEpaIaMi U BaKHEHIITMMHA
COEJIMHECHMSMH MIEIOYHBIX METAJIOB.

— OOBSCHATH 3aBUCHMOCTb CBOWMCTB HATPHS
U KaJIHs OT UX CTPOEHUS;

XapaKTepu30BaTh BaXKHeHIIne
XUMUYECKHE CBOMCTBA HATPHS U KaJIus;

— CpaBHUBATh CBOWCTBA HATPHSI U KaJIUS;
OOBSICHATH  B3aUMOCBSI3H  MEXIY
HaxOoXJE€HUEM B IPUPOJE, CBOMCTBAMH,
OMOJIOTHUECKOW  poOJbI0 M 00JacTaMu
MIPUMEHCHUS HATPUS U KaJIHs,
XapaKTepH30BaTh IMPOMBIIIJICHHBIE U
nabopaTopHbIe CIIOCOOBI MOTYYEHUS HATPUS;
HaOmoaTh  JEMOHCTpUpYEMBIE U
CaMOCTOSITEITFHO TIPOBOIUMBIE OTIBITHI;
HaOIIOaTh XUMHYECKHE PEaKUUuH H
OIMCHIBaTh UX C MOMOILBIO PYCCKOTO SI3bIKa
U SI3bIKA XUMUH;

— coOmojaTh MpaBWiIa W TIPUCMEI
Oc3omacHO  pabOTBI €  XUMHYECKUMHU
BEIIECTBAMHU u nabopaTopHbIM
000pyIOBaHUEM.
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3/36. CoennueHus
HATPHUS U KaJIHs.

IxC - Munepanvnvie
60061 PK

Coenunenuss Hatpus u Kanus. Conu HaTpus,
KaJisl, MX 3HA4YeHHe B KM3HM denoBeka. Coma
U eIKUM HaTp — BaKHEHIINE COEIUHEHUS
HaTpus. MunepanpHble Bosbl PK
JlabopamopHnuwiii onvim 12.

CBoiicTBa COeIMHEHUH MIEIOYHBIX METAJLIOB.

B xoze ypoka ygamiuecs: 1OJKHBL:
XapaKTepu30BaTh BaKHeEHIINE
XUMUYECKHE CBOHCTBA COCAMHEHUH HATPUS U
KaJIus;

— XapaKTepHU30BaTh COAYy W €KW HATp Kak
Ba)KHEHIIIE COSAMHEHNS HATPUS;

OOBSICHATH  B3aMMOCBSI3H  MEXIY
HaXOXICHUEM B TMpPHPOAE, CBOWCTBaMH,
OMOJIOTHYECKON POJIBI0 COCTMHCHHWA HATPHS
U KaJus;

COIIOCTAaBIISATh XMUMHUYECKHUE CBOWCTBA
COCIMHEHNH HATPUS W Kajdus ¢ 00JacTIMHU
MIPUMEHEHUS;
HCCIIEeI0BaTh
BEIIECTB;

— Ha0JI0JIaTh W OTIMCHIBATH CAMOCTOSITEIEHO
IMPOBOJAUMBIC ONBITEI C TIMOMOIIBIO POAHOIO
SI3bIKA U A3bIKa XUMHUH,

co0irofaTh TMpaBWia W MPHEMBI
Oe3omacHOi  pabOTBI € XUMHYCCKUMHU
BEIleCTBAMU u nabopaToOpHBIM
000pyIOBaHUEM.

CBOMCTBA  H3y4YaeMbIX

4/37. OOmas
XapaKTepUCTHKa
3JIEMEHTOB  TJIABHOM
noarpynmnsl Il rpynmnsl

OO0mas xapaKTepUCTUKA DJIEMEHTOB TIaBHOU
noarpynns! I rpynmel. bepwuinii, Marsui,
IIeJIOYHO3EMeNbHbIE MeTalIbl. AM(pOTEPHOCTh
okcuga M ruapokcuga Oepwims. Oxpacka

TUTaMEHU COJISIMU HIEJI0YHO3EMETBHBIX
METaJIJIOB.

Lemoncmpayuu

OkpaluuBaHue IJIaMEHU COJISIMU

111€JI0YHO3EMETIbHbBIX METAILIOB.
JlabopamopHnuiii onvim 13.
Oxkpacka TIaMEeHN
111€JI0YHO3EMETIbHBIX METAJLIOB.

COCAMHCHHUAMU

B xone ypoka y4dammuecs: JOJKHBL:
XapaKkTepu3oBaTh  oOmMe  CBOWCTBa
3JIEMEHTOB IJ1aBHOM noArpymnmns! Il rpynmer;
OOBSICHATh  3aBHCUMOCTb  CBOICTB
3JIEMEHTOB IJ1aBHOM moarpymmns! II rpynms
OT CTPOCHUSI;

— 00001maTh 3HaHUSI U JENaTh BBIBOJBI O
3aKOHOMEPHOCTAX  W3MEHEHW  CBOWCTB
3JIEMEHTOB IJ1aBHOM noArpymnns! Il rpynmsr;
— IPOTHO3MPOBATH CBOMCTBA HEM3YUYEHHBIX
JJIEMEHTOB M HUX COEJUHEHHH Ha OCHOBE
3HaHUH O NEPUOJUYECKOM 3aKOHE;

—  OOBSICHATH  B3aWMOCBSI3H  MEXIY
HaXOXJCHHEM B TIPHPOJE, CBOMCTBaMH,
OMOJIOTHYECKOH  pONBI0 W O0NacTAMHU

MIPUMEHEHUS U3y4aeMbIX BEIIECTB;
— HUAEHTH(UIHUPOBATH LIETOYHO3EMEIIbHbIE
METaJIJIBI IO BETY IJIAMEHU UX COETUHEHHH;
HaOmOaTh  JEMOHCTpUpYEMBIE U
CaMOCTOSITEITFHO TIPOBOIUMBIE OTIBITHI;
HaOIIOaTh XUMHYECKHE PEaKUUuH H
OTIHCHIBATh MX C MIOMOIIBIO0 POTHOTO SI3bIKA U
SI3BIKA XUMHUU;

— coOmomate TpaBWIa U IIPUEMBI
OesomacHOi  pabOTBI C  XUMHYECKUMHU
BEILIECTBAMHU u 71a60pPaTOPHBIM
000pyTOBaHUEM.

5/38. Marauii U ero
COEIMHEHUS

Marnwmii, ero ooOmas XapaKTepHCTUKa Ha
OCHOBE moJo)keHHs B llepuogudeckoit
cucteme anemeHtoB J[. M. MeHnneneeBa u
CTPOCHUSA

aTOMOB. [Tonyuenue, ¢dusnyeckue u

XUMHUYECKHAE CBOWCTBA, IPUMCHCHIEC MarHus U
ero coeauHeHnii. Coju Maraus, uX 3Ha4CHUC B

B xozxe ypoka yyamuecs TOJIKHBI:

—_— O6’I)$ICH$ITI) 3aBUCUMOCTH CBOf/'ICTB MarHusda
OT €T0 CTPOCHUS;

XapaKTEepU30BaTh Ba)KHCHIIIHE
(hm3nUeCcKUe U XUMHYECKUE CBOWCTBA MarHUs
H €T'0 COCTUHCHUI;

COIIOCTAaBIIAThL XHMMUYECKHE CBOMCTBa
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MIPUPOJIE U )KU3HU YEIOBEKA.
JlabopamopHnuwiii onvim 14.
CBolicTBa Mardus ¥ €ro COeAMHEHMH.

MarHus ¥ €ro COeOUHEHHH ¢ 00JIacTAMU
TIPUMEHEHUS;
HCCICI0BATh
BCIICCTB;

— HaOJII0IaTh U OIMCHIBATH CAMOCTOSITEIBLHO
MIPOBOJUMEIE OMBITHI C TIOMOIIBIO POITHOTO
SI3BIKA U SI3BbIKA XUMUU,

CBOMCTBA

HU3y4acMbIX

— coOmogaTh OpaBWia W TIPUEMEI
OczomacHOW  pabOTBI ¢  XHUMHYCCKUMH
BEIECTBAMU u nab0paTopHBIM
000pyIOBaHUEM.
6/39. Kampumii m ero | Kampuii, ero oOmas xapakrepuctuka Ha | B xome ypoka ydammecs JOJDKHBIL:
COEJIMHEHUS ocHOBe moyioxkeHuss B Ilepuoaudeckoit | — XapaKTepu30BaTh BaKHEHIINE
cucreme snemeHtoB J[. M. MengeneeBa u | pusuyeckue © ~ XHMHUYECKHE CBOWCTBa

cTpoeHus atroMmoB. [lonydenue, Gpusnveckue u
XUMHYECKHAE CBOICTBA, MPUMEHEHNE KaJbIIUS
u ero coeauHeHuid. Cooud KajdblMs, HX
3HAUCHHUE B MIPUPOJIC U KU3HU YEIOBEKA.
Lemoncmpayuu.

BzaumoaeiicTBrue Kaiablys ¢ BOJIOH.
Jlabopamopnuiii onvim 15.

CBolicTBa COETMHEHUN KaJIbITHSI.

KaJIbIIUS U €T0 COCANHCHU;

— O0OBSICHATH 3aBUCUMOCThH CBOMCTB KaJIbIUs
OT €ro CTPOEHUS;

COIIOCTABJISITh XMUMHYECKHE CBOMCTBaA
KaJblldd M €ro COeIUMHEHHH ¢ 00JacTIMu

MIPUMEHEHUS;

— HcclenoBaTh  CBOMCTBA — M3y4aeMBbIX
BEILIECTB;

—  Ha0moAaTe  JAEMOHCTPUPYEMBIE H

CaMOCTOATCIIbHO IPOBOAWMBIC OIIBITEHI;
Ha6J’HOIlaTL XUMUUYCCKUEC pPCAKIIMHN U
OIMCBIBATh UX C ITOMOIIBIO POAHOTO A3bIKa U
SI3bIKa XUMHH,

— coOmojarh TpaBWwiIa W MPHEMBI
Oe3zomacHoOit  pabOTBl €  XUMHYECKHMH
BEIECTBAMHU u 71ab0paTOPHBIM
000pyIOBaHUEM.

7/40. XecTKOCTh BOJIBI

JKecTkocTh BO/IBI M CITOCOOBI €€ yCTPaHEeHHUS.

B xozxe ypoka ydaimecs TOJIKHBI:

u CHOCOOBI ee | Jlabopamopnuiii onvim 16. YKecTKOCTb BOJBI. — XapaKTepHU30BaTh BUbI KECTKOCTU BOJbI;
YCTpaHEHHUS — XapakTepu30BaTh CIOCOOBI yCTpaHEHUs
YKECTKOCTH BOJIBL;
— HaOJII01aTh U ONHUCHIBATH CAMOCTOSITEIHHO
MIPOBOJMMBIE OIIBITHI;
— Ha0mIoJaTh XWMHYECKHE pPEaKIud |
OTIMCHIBATh MX C MOMOIIBIO POIHOTO SA3bIKA U
SI3bIKA XUMUH;
— co0OmomaTe TpaBWiIa W IIPHUEMBI
OezomacHOW  paboOTBHI ¢  XUMHYECKUMU
BEILIECTBAMHU u na00paTopHBIM
000pyTOBaHUEM.
8/41. Amomuanii — | AmomuHuid. PacripoctpaneHHOCTh B mipupoje, | B xoje ypoka yuaiuecs J0JKHBI:
XMUMUYECKUH 3JIeMeHT | pu3uyeckme W XUMHYCCKHE  CBOWCTBA | —  OOBSCHATH  3aBHCUMOCTH  CBOWCTB
1 TIPOCTOE BEILECTBO (oTHOIIEHWE K  KHUCIOPOAY, TajoreHam, | aJllOMHHHUS OT €r0 CTPOSHHUS;
pacTBopam KHUCIIOT 51 menoyey, | — XapaKTepHU30BaTh BaKHEHIINE
amomotepmusi). [IpoW3BOJCTBO AMOMUHMSA. | pU3MYECKHE ¥ XHMHYECKHE  CBOWCTBA
IIpumeHnenne amoOMHUHUS. AIFOMUHHS;
Lemoncmpayuu — COINOCTaBJIATh XHWMHYECKHE CBOMCTBa

Konnexnus « ATroMUHAI.

IInaBneHue amOMHUHUS.

BzaumoneiicTBue amOMHHHS CO  IIEI0YbIO.
AnroMoTepMus.

Jlabopamopnuwiii onvim 17.

AJIFOMMHUSA ¢ 00JIaCTAMU IIPUMCHCHHUSA

—  XapaKkTepH30BaTh MPOMBIIIIICHHBIN
CIOCO0 MOMYYCHUS aATFOMHUHUS;

— HCCIACIOBaTh CBOWCTBA  HM3y4YaeMbIX
BEILIECTB;
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CBoOJICTBa aJIOMHUHUS.

HaOJIO#aTh  JEMOHCTPHUpPYEMBIE U
CaMOCTOSITEIBHO IPOBOIUMBIE OIIBITHI;
HaOMIOaTh XUMHYECKHE PEaKUUuH H
OIHCHIBaTh X C MOMOIIBIO POJHOTO SI3bIKa U
SI3bIKA XUMUH;

— coOmomaTe TpaBWiIa W TIPUEMBI
Oe3omacHOi  pabOTBI C  XUMHYCCKUMHU
BEIECTBAMU u nabopaTopHBIM
000pyIOBaHUEM.
9/42. Coenunenus | AMpoTepHOCT  OKCcHAa M THApOKcHAa | B xome ypoka ydammecs JOJDKHBIL:
QTIOMUHMSL. amomunus. Comu  amomuuuda.  IlomHoe | — XapaKTepu30BaTh BaXKHeHIIne
IxC - Boxcumuvt PK paslokKeHHe BOAOW COJICH aTIOMHHHS CO | XUMHUYSCKHE CBOCTBA COCTMHECHHH
CITa0BIMU JIBYXOCHOBHBIMH KHCIIOTaMU. | alOMUHUS;
AJNIOMHHATBl B TBEpAOM BHJIE U B PAaCTBOpE. | —  OOBSCHATH  B3aUMOCBSI3H  MEXIY
Kommuiekcubie COCMHEHHS  aJIOMMHHUA. | HAXOKJICHUEM B TPUPOJE, CBOWCTBaMH,
Boxkcutel PK OHMOIOTHUECKOM pOJIBIO COETMHEHUI
Jlabopamopnuiii onvim 18. ATIOMUHUS;
CBOICTBa COeTUHEHNIT ATTFOMUHUS. —  CONOCTAaBJIATH XHUMHUYECKHE CBONCTBA
COCIMHEHWH AMIOMHHHA C  OO0JIAaCTAMHU
MIPUMEHEHUS;
— HcclenoBaTh  CBOMCTBA — M3y4aeMBbIX
BEIIECTB;
— HaOJI0JIaTh W OTIMCHIBATH CAMOCTOSITEIIEHO
NPOBOAMMBIE OIIBITHL;
— Ha0mIoJaTh XWUMHYECKHE pPEaKIud |
OITHCHIBATh X C MIOMOIIBIO0 POTHOTO SI3bIKA U
SI3bIKA XUMHUH;
— coOmojath MOpaBWwia W TPHEMEI
Oe3omacHO  pabOTBI C  XUMHYECKUMHU
BEIIECTBAMH u 1a00PaTOPHBIM
000pyIOBaHUEM.
10/43. Pemenue 3amay | Beimonnenue YIPaKHEHUN o TeMme | B xozne ypoka yyaimecs JTOJIKHBI:
Y BBITIOJTHEHUE «MeTtans TJIaBHBIX TIOATPYIIID Ha | — COCTaBIISITh ypaBHEHUS peakiui, C
YIPOKHEHUM 10 TEME | COCTaBIEHUE YpaBHEHUI peaKluii, | MOMOIIBK) KOTOPBIX MOYHO OCYILECTBUTH

«MeTanibl IIIaBHBLIX
MOATPYTIID

COOTBETCTBYIOIINX 3a-
JAHHBIM TETIOYKaM TpeBpaiieHuil. Pemenne
pacUeTHBIX 3ajad 10 XUMHYECKUM (popmyrnam
Y YPaBHECHHUSIM.

LIEITOYKH IPEBPALEHUI BEIIECTB;

— OCYUIECTBIIAITh PACUYEThl 110 XUMHUYECKHM
YPaBHEHUM;

— MHCIHOJb30BaTh AJITOPUTMBI IIPH PELICHUU
3a]1a4.

11/44. IlpakTnyeckas
pabota Ne 5,
OKCTepUMeHTaIbHOE
pemieHne 3amad 10
TeEME «Mertamibl
TJIABHBIX TOTPYIIIDY

PemieHne kaueCTBEHHBIX AKCIIEPUMEHTAIBHBIX
3aa4 = 0o TeMe  «MeTamibpl  IJIaBHBIX
MOATPYIIID».

B xone ypoka yuammecs: JOJKHBL

— MPOBOJANTH XUMUYECKHN IKCTIEPUMEHT IO
WAeHTH(PUKAMKY BEHmECTB C  TOMOIIBIO
KaueCTBEHHBIX PEAKIIN, TOTYYEHHIO COJIeH
METaJIJIOB [IABHBIX NOATPYIIIT;

— HaOJIFOIaTh W OMUCHIBATH CAMOCTOSITEIBHO
MIPOBOAMMEIE OIBITHI C TOMOIIBIO0 POIHOTO
SI3bIKA U SA3bIKA XUMUHU;

— Jenath BBIBOJBI IO  pe3yjbTaTam
MIPOBEICHHBIX XUMHYECKUX OIBITOB;
— co0mogath OpaBWwia W NPUEMBI
Oe3omacHOi  pabOTBI C  XUMHYECKUMHU
BEILIECTBAMHU u 71a60pPaTOPHBIM
000pyTOBaHUEM.
TEMA 4. METAJUIbI ITOBOYHBIX ITOAI'PVYIIII — 17 YACOB
1/45. O6mas | Obuias XapaKTEPUCTUKA nepexoaHsIX | B xone ypoka ydamiuecs JOMKHBL:
XapaKTePUCTHKA MerauioB I—VIII  rtpynn. OcobeHHOCTH | —  XapaKTepu3oBaTh  OOIIME  CBOWCTBA
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MEPEXOAHBIX

CTPOCHUA AaTOMOB ICPCXOJHBIX MCTAJIJIOB.

NEpCXOAHBIX MCTAJIJIOB,

METaJIIOB O6mue ¢pu3nIecKre W XUMHIECKHE CBOMCTBA. | —  OOBSICHATH  3aBUCHMOCTH  CBOWCTB
[TpumeHneHue METAJIIOB. MEPEXOAHBIX METAJIIOB OT CTPOCHHUSI;
— 0000mmaTs 3HaHUS U JAENaTh BBIBOJBI O
3aKOHOMEPHOCTAX  W3MEHEHMM  CBOMCTB
MIEPEXOTHBIX METAJIIOB;
— TPOTHO3MPOBATh CBOWCTBA HEM3YUYCHHBIX
JJIEMEHTOB W HMX COCJMHEHHH Ha OCHOBE
3HAHWUU O IEPHOAMYECKOM 3aKOHE.
2/46. Xpom Xpom.  ®dusndeckue  CBOWCTBA  Xpoma. | B xome ypoka ydammecs JOIKHBIL:
XUMHUECKHE CBOMCTBA XpoMa (OTHOILIEHHE K | — OOBSCHATH 3aBUCUMOCTb CBOMCTB XpoMma
BOJSSHOMY  Tapy,  KHCJIOPOAY,  XJIOPY, | OT €ro CTPOCHUS;
pacTBopam — XapaKTepH30BaTh BaKHEHIINEe
kucnot). [lomyyenne u npuMeHEHUE XpoMa. (u3nUecKre 1 XMMHUUECKHE CBOUCTBA XPOMa;
Lemoncmpayuu. — CONOCTaBISITh XWMHUYECKHE CBOWCTBa
B3aumopeiicTBre XpoMa ¢ CONSTHON KHCIOTOH | Xpoma ¢ 00J1acTIMU IPUMEHEHHS,
0e3 mocTyma Bo3ayXa. — HaOIr0IaTh u OTHCHIBATH
JACMOHCTPUPYCMBIC OIIBITHI.
3/47. Coenunenus | CoequHeHus XpoMa. M3menenue | B xone ypoka ydaiuecs: JOKHBL:
XpoMma. 3aBUCUMOCTH | OKHCIUTEIHHO-BOCCTAHOBHUTEIHHBIX u|— XapaKTepU30BaTh BayKHEHIIINE
KHCJIIOTHO-OCHOBHBIX KHCIIOTHO-OCHOBHBIX CBOMCTB OKCHJOB H | XUMHUYCCKUC CBOMCTBa COCILI/IHGHI/II\/'I Xpoma,
u OKHCJIIMTCJIIBHO- | THAPOKCHUAOB XpoMa C pPOCTOM CTCIOCHHU | —  YCTAaHABJIMBATHL 3aBUCUMOCTb MEKAY
BOCCTaHOBUTEIEHBIX OKHUCIIeHUs. AMGPOTEpHBIE CBOICTBA OKCHJA U | KHCIOTHO-OCHOBHBIMH CBOWCTBAMH OKCHIIOB

CBOHCTB OT CTEICHU
OKHCIIEHHS METaJlIa

ruapokcuna xpoma (III). Oxwucnenue coneit
xpoma (III) B xpomaTsl. B3aumubIe mepexont
XpOMaTOoB © JUXPOMATOB. XpOMAaThl W
JIUXPOMATHI KAK OKHCITHTEIIH.

U TUAPOKCHUI0B XpOMa U 3HAYCHHUEM CTCIICHU
OKHUCJICHUS,

— XapakTepH30BaTh aM(pOTEPHbIE CBOICTBa
okcuaa u ruaporcuaa xpoma (I1I);

Lemoncmpayuu —  ONHUCHIBaTh  B3aUMHBIE  I1E€PEXOJIBI

Ocaxnenne rumpokcuga xpoma (III) w | xpomaroB u TUXpPOMATOB;

OKHCJICHHE €ro  IEepPOKCHAOM  BOJOPOAA. | —  HCCIENOBaTh CBOMCTBA  M3y4aeMbIX

Pasnoxxenune nuxpomara aMMOHUS. BEIIIECTB;

JlabopamopHuuii onvim 20. —  Ha0mojaTh  JEMOHCTPUPYEMBIE H

CBoiicTBa COeTMHEHNH XpOMa. CaMOCTOSITEIBHO IPOBOIUMBIE OIIBITHI;
— Ha0mIoJaTh XWMHYECKHE pPEaKIud |
OIHCHIBaTh X C MIOMOIIBIO POJTHOTO SI3bIKA U
SI3bIKA XUMHH;
— coOmofgarb OpaBWwia W NPUEMBI
Oe3omacHOi  pabOTBl €  XUMHYCCKUMHU
BEIIECTBAMHU u 1a00paToOpHBIM
000pyTOBaHUEM.

4/48. Mapranen Mapranenmr — ¢Qusnueckne W XuMHUeckue | B xome ypoka yuammecs JOIKHBIL:

CBOIiCTBa (OTHOIIEHHWE K KHCIOPOAY, XJOPY, | —  OOBSACHATH  3aBHCHMOCTb  CBOWCTB

pacTBopam KHCIIOT). [Tomyuenue U | Maprasiia oT €ro CTpOECHHUS;

MIpUMEHEHUE — XapaKTepH30BaTh Ba)KHEHIIINE

mapranna. Oxcun wmapranna (IV)  kak | pusuyeckne ¥ XMMHYECKHE  CBOMCTBA

OKHCIWTENp W Karamu3atop. Ilepmanranar
KaJIUsl KaK OKHCIIUTENb.
Jlemoncmpayuu.

Pasnoxxenne  mepokcuma  BOAOpoOAa
JICICTBHEM JUOKCH]Ia MapraHIa.
JlabopamopHnuiii oneim 21.

CBoiicTBa Maprasia u ero COeIMHEHHH.

noa

Maprasiia 1 ero COeIMHEHNN;
CONOCTABIIATh XUMHUYECKUE CBOICTBa
MapraHiia u €ro COSAWHECHHH C 00JacTsIMU

MIPUMEHEHUS;
— XxapaxTepu3oBaTh okcuja Mapranua (IV)
Kak OKHCJIUTEINb u KaTajau3aTop,
IIepMaHraHaT Kajus KaK OKHCIUTENb;

— HCCHeNoBaTh CBOMCTBA  M3Y4aeMBbIX
BELIECTB;

— Ha0Ir01aTh u OIKCHIBATh
JEMOHCTPALIMOHHBIE U CaMOCTOSATEJIbHO
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MPOBOJIUMEBIC OTIBITHI;
HaOMIOAaTh XUMHYECKHE PEaKIud |
OMUCHIBATH UX C IMOMOIIBIO POJHOTO S3BIKA U
SI3bIKA XUMUU,

— coOmojath TpaBWIa W MPHEMBI
OczomacHOW  pabOTBI ¢  XHUMHYCCKUMH
BEIICCTBAMHU u J1a00PaTOPHBIM
000pyTIOBaHUEM.
5/49. Kemeso «kak | XKeneso. Haxoxnenwe B mpupoze. 3uaueHue | B xome ypoka ydammecs JOIDKHBIL:
XMUMHUYECKUH 3JIEMEHT | JKelie3a JijIsl OpraHnu3Ma 4elioBeKa. — XapaKTepHU30BaTh KENe30 Kak
JlabopamopHuwtii onvim 22. XUMUYECKUN DIIEMEHT;
W3yueHrie MHUHEPAJIOB XKele3a. —  OOBSICHATH  B3aWMOCBSI3W  MEXKIY
HAXOXJCHUEM B TIPUPOJIC,
CBOWCTBAaMH W  OHMOJIOTUYECKOW  POJIBIO
Kenesa;
— WCCIeNoBaTh  CBOMCTBA  HM3yYaeMbIX
BCIICCTB;

—_— Ha6JIIOIlaTb 1 OIIKMCBIBATH CAMOCTOATCIBHO
IIPOBOAUMBIC OIIBITHI;

— coOmojath TpaBWIa U MPHEMBI
Oe3omacHOi  pabOTBI €  XUMHYCCKUMHU
BEIIECTBAMHU u nabopaTopHBIM
000pyTOBaHUEM.

6/50.  XKeneso
MPOCTOE BEIIECTBO

DuU3nNYECKUE CBOMCTBA Kele3a. XUMUYECKHUE
CBOHMCTBa  xKenme3a  (B3aUMOJACHCTBHE  C
KHUCIIOPOAOM, XJIOPOM, CEPOH, YIIIEM, BOJOMH,
KHCIIOTaMH, pacTBopamu cojeil). CraBsl
keneza ¢ yraepogom. [lomydenwme
npuMeHeHue kene3a. Kopposus kemesa u
CIIOCOOBI 3aIIUTHI KENE3HbIX U3ACITUI OT
KOPPO3HH.

Jlemoncmpayuu.

Komnexnus «Kene3o u ero criiaBb».
JlabopamopHnuwiti onbim 23. CBOMCTBa Keme3a.

B xozxe ypoka y4aiuecs TOJIKHBI:

— XapaKTepu30BaTh JKEIE30 KakK IIPOCTOE
BEIIECTBO;

— OOBSCHATH 3aBUCHMOCTb CBOWCTB JKeje3a
OT €ro CTPOEHUS;
XapaKTepU30BaTh
¢usnueckue W XUMHYECKHE
Kelesa, COCOOBI €ro MOTy4eHHUS;
COIIOCTABJISITh XUMHYECKHE CBOMCTBa
xKeJesa ¢ 00JIaCTSIMUA IPUMEHEHMS,

BaKHEUIIINE
CBOMCTBA

—  XapakTepu30oBaTh MpoIecC KOPPO3UH
Keneza M CIOcOObl 3alUTHl JKene3a OT
KOPpO3HH;

—  WCCIENOoBaTh  CBOMCTBA  M3ydaeMbIX
BEILIECTB;

— HaAOII01aTh u OIUCHIBATH
JEMOHCTPALIMOHHBIE U CaMOCTOSATENIEHO

MTPOBOIUMEIE OTIBITHI;
HaOJIOaTh XUMHUYECKHE pEaKiuu U
OTHMCHIBATh MX C MOMOIIBIO POJTHOTO SI3bIKA U
SI3BIKA XMMUU;

— co0OmomaTe TpaBWiIa M IIPUEMBI
OesomacHOi  pabOTBI C  XUMHYECKUMHU
BEIIECTBAMHU u n1a00paTopHBIM
000pyIOBaHUEM.

7/51. Coenunenus | CoequHenns sxeneza. CpaBHEHHE KHCIOTHO- | B xofe ypoka yuammecs JOIKHBIL:

xKeresa. OCHOBHBIX u OKHCIIUTENbHO- | — XapaKTepH30BaTh Ba)XHEHIIINE

OkC - Colepoicanue | BOCCTAHOBUTEIBHBIX ~ CBOWCTB  THIPOKCHAA | XMMUYECKHE CBOMCTBA COSIMHEHHN JKele3a;

conell xceneza 6 600ax

PK.

xene3a (1) u ruppoxcuna xenesa (I1I). Comu
xenesza (1) u xenesza (III). Meroas! nepeBoaa
coneii xemeza (II) B comm xenmesa (III) m
obpatHo. [lomHOE pasokeHHWE BOJON COJICH
s)kene3a (III) co cmabbiMu  ABYXOCHOBHBIMH

CpaBHHBATb KHCIIOTHO-OCHOBHBIC )51
OKHUCIIUTEIIEHO-BOCCTAHOBUTEIILHBIC
CBOWMCTBa THIPOKCHAA IKele3a
ruapokcuna xenesa (I110);

COIIOCTABJIATh XMMHUYECKHE CBOWCTBA

I wu
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KHCIIOTaMHU. OxucnuTenbHbIC CBOIiCcTBa
coemuaeHM kemeza (III) B peakmmax ¢
BOCCTaHOBHUTEIISIMU (nogumom,
CepoBOAOpOIOM M Meabto). llmaHunmHble

KOMIUIEKCHI jkefe3a. KadecTBeHHBIE peakmmu
Ha woHbl xeneza (II) m (III). Comeprkanue
couieit xenes3a B Bogax PK.

COeIUHEHNN JKeJesa C oOJacTaMu
[IPUMEHEHUS;
—  XapakTepu3oBaTh METOJABI IIEPeBOJA

coneii keneza (II) B comm sxeneza (III) u
00paTHO;

— HaOJIIOaTh IEMOHCTPUPYEMBIE OITBITHI;
HaONIOaTh XUMHYECKHE PEaKUUuH H

Lemoncmpayuu. OIHCHIBaTh X C MOMOIIBIO POJHOTO SI3bIKa U

Ocaxnaenne ruapokcuma xemeza (II) u | s3bIKa XUMHAW;

OKHCJIEHUE €T0 Ha BO3/yXE. — coOimromaTh TpaBWJIa U IPUEMBI
Oe3omacHOi  pabOTBI C  XUMHYCCKUMHU
BEIIECTBAMH u 71a60PaTOPHBIM
000pyIOBaHUEM.

8/52. Menp Mens. Haxoxnenue B npupoze. | B xone ypoka ydaniuecs JOJKHBL
buonornueckas  posab.  ®Dusmyeckue U | — OOBACHITH 3aBUCUMOCTH CBOWMCTB MEIH OT

XUMHUYECKHUE CBOMCTBA MeIH (B3aUMOJICHCTBHE
C KHCIIOpOJIOM, XJOPOM, CEpOH, KHCIOTaMH-
okuciuTensamu, xuopumom kemesza  (IID)).
[lonyyenne u npuMeHeHue Mmeau. Oxcupa U
ruapokcun Memau  (II). Comm wmemm  (ID).
Mennbiit kynopoc. Ammmakarsl meau (I) u
meau (II). Tlomyuenme oxcuma wmemu (1)
BOCCTaHOBIeHHWEM ruapokcuga wmean (1)
rnoko3oi. Ilomydenue xiyopuzna W HoauAA
menu ().

JlabopamopHuiii onvim 24.

CBoiicTBa Me[H, €€ CIUIABOB U COCTMHEHUH.

€€ CTPOCHUS;
XapaKTEepHU30BaTh Ba)KHEHIIIHE
(u3nyecKre ¥ XUMUYECKHE CBOMCTBA MEIU U
€e COCTMHCHUM;

COITOCTABIIATh XUMHUYCCKHEC CBOWCTBA

MEOu M €€ COSAUHEHUM C 00JacTIMH
MPUMEHCHUS;

— XapaKTepU30BaTh MPOMBIIIIICHHBIE
CHOCOOBI MOTyYSHHS MEJIH;

— HCCIENOBaTh CBOHCTBA  M3Y4aeMBIX
BEIIECTB;

—_— Ha6JIIOIlaTB 1 OIIMCBIBATH CAMOCTOATCIBHO
ITPOBOJAUMBIC OIIBITHI;

HaGJ’IIOZ[aTL XUMUYCCKUC pPCAKIUN U
OIMUCBIBATH UX C IOMOIIBKO POJAHOTO SA3bIKA U
A3BIKA XUMHUH,

— coOmogatb OpaBWwia W NPUEMBI
Oe3onmacHOi  pabOTBI €  XUMHYECKHMHU
BEILECTBAMHU u 1a60PaTOPHBIM
000pyIOBaHUEM.

9/53. TpakTHyeckas
paGora Ne 6.
«ITonyueHue meaHoro
Kynopoca»

Penienne 3a7a4 Mo MOJYYCHUIO 3aJIaHHBIX
BEIIECTB (METHOTO
KyIopoca).

B xoze ypoka yJarniuecs JTOJKHBIL:

— TPOBOANUTH XUMUYECCKUN SKCIICPUMEHT 10
MOJTYYEHUIO 3a/JaHHBIX BEIECTB;

— HaOJFOIaTh U OMUCHIBATH CAMOCTOSTEIBHO
MPOBOJUMBIE OMBITHI C MOMOIIBIO POIHOIO
SA3BIKA U A3bIKAa XUMUU,
JenaTth  BBIBOJABLI IO
IIPOBEICHHBIX XUMHUECKUX
OIIBITOB;

co0romaTh TMpaBWia W [PHEMBI
OesomacHOi  pabOTBI C  XUMHYECKUMHU
BEIIECTBAMHU u J1a00PaTOPHBIM
000pyIOBaHUEM.

pe3yapTaTam

10/54. Cepebpo

CepeOpo.  Dusumueckue W XUMHUYECKHE
CBOICTBa (B3aMMOJICHCTBHE C CEPOBOAOPOIOM
B TMPUCYTCTBUM KHUCJIOPOJA, KHCIOTaMHU-
okuciutensimu). OcaxkeHne okcuaa cepedpa
npH JCHCTBUM IIEJIOYM HA COJU cepedpa.
AMMuakatel  cepebpa Kak  OKHCIHTEIH.
KauecTBeHHass peakinms Ha HOHBI cepedpa.
IIpumenenue cepebpa.

B xozae ypoka yyamuecs TOJIKHBI:

— 0OBSCHSATH 3aBUCMMOCTb CBOWMCTB cepebpa
OT €ro CTPOCHHUS;
XapaKTepu30BaTh
¢usnueckue W XUMHYECKHE
cepebpa U ero CoeIMHEHHUIA,
COINOCTABIIATh XUMHYECKHE CBOWCTBA
cepebpa M €ro COCIMHCHHH C 0O0JacTIMHU

Ba)KHeHIIINe
CBOMCTBa
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Jemoncmpayuu
Brimenenune cepebpa u3 ero coyei mericTBHeM
MeJu.

MIPUMCHCHUS;
HaOJIOIaTh u
JIEMOHCTPHUPYEMBIE OTIBITHIL.

OIIMCBhIBATh

11/55. 3o10TO

3om0T0. OU3NYECKUE U XUMUYECKUE CBOMCTBA
(B3amMoJelicTBHE C  XJIOPOM,  «IIapCKOM
BOJKO»). 30I0TOXIIOPOBOIOPOIHAS KHCIIOTA.
I'mapoxcun 3o0m10ta (III). Kommnekcsr 3omota.
CriocoObI BEIICIICHHS 30J10Ta U3 30JI0TOHOCHOM
noposl. [IpuMeHnenue 30110Tta.

B xoze ypoka ygamiuecs JTOIKHBI:

— OOBSCHATH 3aBHCHMOCTh CBOMCTB 30JI0Ta
OT €T0 CTPOCHHS;

XapaKTepHU30BaTh Ba)KHEHIIIIE
(hm3HuecKue U XUMUYECKHUE CBOWCTBA 30J10Ta
H €T'0 COCTUHECHHI;

COITOCTABIIATh XUMHUYECKHE CBOWCTBA
30J10Ta C 00JACTSIMH TPUMEHEHUS;

— XapaKTepu30BaTh CIHOCOOBI BBIICICHHS
30J10Ta U3 30JIOTOHOCHOH ITOPOJIBI.

12/56. lluak

[Muuk. @OuznMyecknue U XUMUYECKHE CBOMCTBA
(B3aMMOJICHCTBHUE C raJOreHaMu, KHCIOPOIOM,
Ccepoil, BOAOH, pacTBOPaMH KHUCIOT H
menouelt). [lomydeHne v mpuMeHeHHE NUHKA.
AMDOTEpHOCTh OKCHJIa U THAPOKCHIA IIMHKA.
Bakueiimme coiv ITUHKA.

JlabopamopHuiii onvim 25.

CBOJCTBA IIMHKA U €0 COSIUHEHUH.

B xozae ypoka yyamuecs JTOJIKHBI:

— OOBSCHATHL 3aBHUCHUMOCTH CBOMCTB IIMHKA
OT €ro CTPOCHUS;

XapaKTepH30BaTh BasKHEHIIIIE
(1)H3quCKI/Ie U XMMHUYECKHE CBOMCTBa IIMHKA
H €T'0 COCTUHECHUI;

— XapakTepu30oBaTh CHOCOOBI TOTYYSHHS
LIMHKA;

COIIOCTAaBJIAITh XHUMHUYCCKHUEC CBOﬁCTBa
IMHKA M €ro COEIWHEHWH ¢ 00JacTsIMu
HpI/IMCHeHI/ISI;
HCCIIeI0BATh
BCIIICCTB;

— HAOII0JATh U OMKCHIBATH CAMOCTOSTEILHO
HpOBOI{I/IMBIe OIIBITHI;

HaOMIOaTh XWMWUYECKHE pEeakiuu |
OIHCHIBATh MX C MIOMOIIBIO POJTHOTO SI3bIKA U
A3BIKA XUMHUH,

CBOMCTBA  H3y4aeMbIX

— coOmoojath MNpaBWwia W TPUEMEI
Oe3zomacHOil  paboOTBl €  XUMHYECKUMH
BEIIIECTBAMU u nabopaTopHbIM
000pyIOBaHUEM.

13/57. Pemenne 3amay
M BBIITOJIHEHHUE
YIOPOKHEHUH 10 TeMe
«MeTamisl ToOOYHBIX
MOATPYTIIDY

Brimonnenune
«MerTanisl

YIpaXXHEHUH o TeMe
NOOOYHBIX  MOATPYNID»,  Ha
COCTaBJICHUE YpaBHEHUI peakuuii,
COOTBCTCTBYIOIINX 3aJaHHBIM OCImo4YKamM
npeBpalleHuil. Perenne pacueTHbIX 3a4a4 10
XUMHAYECKHM OpPMYJIaM H YPaBHEHHUSIM.

B xoze ypoka yyamiuecs TOJIKHBI:
COCTaBJISITh YPABHEHUS peakluil, ¢
MIOMOUIBI0 KOTOPBIX MOYKHO OCYIIIECTBUTH
LETIOYKY NPEeBpallleHUi BELIECTB;

— OCYHIECTBIJISITh PACUYEThl MO XUMHUYECKUM
YpaBHEHUSIM;

— WCTONL30BATh AJTOPUTMBI TIPH PEIICHUH
3ajad4.

14/58. IlpakTnyeckas

pabota Ne 7.
OKCTIepIMEHTaIbHOE
pemieHne  3ajad 1o
TeMe

«Metaiuibl  TOOOYHBIX
MOATPYTIIDY

Pemenne skcriepuMEHTANBHBIX 33724 [0 TeMe
«Mertaisl TOOOYHBIX TTOATPYIII.

B xogne ypoka yuammecs: JOJKHBL:

— MPOBOJNTH XUMHUYECKHN IKCTIEPUMEHT IO
nomydeHuto  ruppokcuma  xkemeza  (ID),
runpokcuna sxkenesa (III), xmopupa sxenesa
(II), oxcuma memm (II), mutpata memu (II),
ruapokcuna xpoma (III), runpokcuna nuHka,
Xpomarta KaJusi;

— MPOBOANTH XUMUYECKHH 3KCIIEPUMEHT IO
OTIpEACNICHNIO  Ka4deCTBEHHOTO  COCTaBa
xmopuga u  cymbdara  kenesa  (IID),
HUACHTU(PHUKALNN HOHOB METAIJIOB MOOOYHBIX
MOArPYNI € IOMOILIbIO  KaueCTBEHHBIX
peakiui;
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— MPOBOANTH XUMHUYECKHH SKCIIEPUMEHT IO
HCCIIEA0BaHNI0 aM(pOTEPHOCTH TUAPOKCUIA
xpoma (III) u ruapokcuaa NUHKA;

— MPOBOANUTH XUMUYECKUH 3KCIIEPUMEHT IO
HCCIIEIOBAHUIO B3aMMOACHUCTBUS  XJIOpHAA
xkene3a (II) ¢ muxpomaToMm Kanwsi B KUCIOU
cpene;

— MPOBOANUTH XUMUYECKUH 3KCIIEPUMEHT IO
OUYHCTKE JKeJIe3a OT pKaBUHHEL,

— HaOJII0IaTh U OMHUCHIBATH CAMOCTOSITEIBHO
MIPOBOAMMBIE OIBITHI C MOMOUIBIO POIHOTO
SI3BIKA W S3bIKA XUMUHY;

— JenmaTh BBIBOJBI 110  pe3yibTaTaMm
MPOBEICHHBIX XUMUUECKUX OIBITOB;

— coOmonate TmpaBWiIa W [PHUEMBI
Oe3omacHO  pabOTBI €  XUMHYECKAMH
BEIIeCTBaMU u nabopaTOpHBIM
000pyIOBaHUEM.

15/59. IpakTnyeckas

pabora Ne 8.
«ITonyuenue conu
Mopa»

Pemienne 3aay mo MOJyYCHUIO 3aaHHBIX
BemiecTs (comu Mopa).

B xoze ypoka yuamiuecs: JOJKHBI:

— NPOBOJMTh XUMHUYECKHUI IKCIIEPUMEHT IO
HOJNYYCHUIO  3aJIaHHBIX  BELIECTB  (COMH
Mopa);

— HaOJI0/IaTh U OIHCHIBATH CAMOCTOSTEIBHO
IMPOBOJAUMBIC ONBITEI C TIMOMOIIBIO POAHOIO
SI3bIKA U A3bIKa XMMHUHU,

JenaTh  BBIBOABI [0  Pe3yJbTaTam
IMPOBCACHHBIX XUMUUYCCKUX OIIBITOB,
coOuoJaTh TpaBWia W [PHEMBI
Oe3zomacHoOit  pabOTBl €  XUMHYECKHMH
BEIECTBAMHU u 71ab0paTOPHBIM
000pyIOBaHUEM.

16/60. O6o6maromee
MMOBTOPEHHE TI0 TeMe
«MeTamnib»

Pemenne 3a1a4 ¥ BBINOJHEHUE YIPaKHEHMI,
TTO3BOJISFOIINX CHUCTEMAaTU3UPOBATh "
0000IUTh TOJYYCHHbIC 3HAHUS 110 TEMe
«MeTaib».

B xozxe ypoka ydaimecs TOJIKHBI:
COCTaBIIATh CpaBHUTENbHBIC u
0000IIIaf0IIIHE CXEMBI,

MMPOBOJUTL PACUYCTBl IO XHUMHNYCCKUM
(dopMynaM 1 ypaBHEHHUSAM peaKivii;
OCYIIECTBIISITh MO3HABATEILHYIO
pedIeKCHUI0 B OTHOIIEHUM COOCTBEHHBIX
JOCTIDKEHHH B MPOIECCe PEIICHUS YIeOHBIX
1 TI03HABATEJIBHBIX 3a/1a4.

17/61. Kourpoabhasi
padota Ne 2 mo Teme

Kontpouis 3Hanmil o Teme «MeTauibi.

B xojze ypoka yuaiuecs: JOJIAKHBI:
OCYIIECTBIISTH MMO3HABATEIHLHYIO

«MeTtanas» peduiekcuio B OTHOLICHWH COOCTBEHHBIX
JOCTIDKEHHH B IpOLECCe PELICHUsS] YYeOHBIX
Y IO3HABATEJIHHBIX 33]1a4.
TEMA 5. CTPOEHUE BEIIECTBA — 8 YACOB
1/62.  Snpo aroma. | Crpoenue aroma. Hyximapl. M3oronsl. Tumsl | B xone ypoka ydamuyecs JOIKHBL:

SAnepHble peakuun

pPaaAnuOaKTUBHOI'O  pacraja. TCpMOHI[epHLIﬁ
CHHTC3. OTKpBITI/Ie HOBBIX XHMHUYCCKUX
OJICMCHTOB. H,I[CPHBIC pcaKknuu. HpI/IMeHCHI/IC
PaaAuOHYKIIMI0OB B MECAUIINHC. MGTO)I MCUYCHBIX
aTOMOB.

— 00001IaTh TOHATHA «SAPO», IIPOTOH,
CHEUTPOHY, KU30TOIBI», KHYKIHIBDY;
XapaKTepu30BaTh CTPOEHHE AaTOMHOIO
SIpa;
pas3nu4arth
«U30TOIBLY;
— XapakTeph30BaTh THUIIBI PaJHOAKTHBHOTO
pacmaja, TUITBI SIACPHBIX PeaKiuii;

— OIMCHIBATh IOJIyYE€HHE HOBBIX JIEMEHTOB

TEPMUHBI «HYKIHAbBD» U
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MIOCPEACTBOM SIICPHBIX PEAKITHI.

2—3/63—64. KBanToBble umcia. AtomHas — opOuTaib. | B Xxone ypoka ydammecs JOIKHBI:
DNeKTpOHHbBIE Pacripenenenne 3JIEKTPOHOB M0 | — XapaKTepHU30BaTh COCTOSHHUE IIEKTPOHA B
KOH(UTYpaLuu 9HEPreTUUECKUM YPOBHSIM B COOTBETCTBUHU C | aTOME;
aTOMOB MIPUHLIMIIOM HaWMEHbBIIeH YHEPTUH, IPABUJIOM | —  0000IIaTh  TOHATHS  «IEKTPOHHAS
Xyana u npunimnoM llaymn. OcobeHHOCTH | KOHOUTYpAIUsS», «IHEPTeTHUICCKII
CTPOCHUS PHEPTETHYECKUX YPOBHEH aTOMOB d- | YpOBEHbY, «aTOMHas OpOUTAIIbY;
9NIEMEHTOB.  DJEKTPOHHAas  KOHQUrypamus | — XapakTepHU30BaTh KBAHTOBBIC YHCIA;
aTroma. ONEKTPOHHBIE KoH(purypammuu | — GOpMYyIHpPOBaTh 0a30BBIE IPUHITUITHI
MOJIOKUTENBHBIX ¥ OTPUIATENBHBIX HMOHOB. | PACIIpPENIeTICHHS HIEKTPOHOB 10 OPOUTAIISIM;
BanenrtHble 371€KTPOHBI. —  CcpaBHUBaTb  aTOMHBIE  opOuTany,
HaxOJIIIHAeCs Ha DPAa3HBIX HIHEPreTHYECKUX
YpOBHSX, TIO0 (hOpMe U SHEPTHUH;
— XapaKTepU30BaTh BaJICHTHBIC
BO3MOKHOCTHU aToOMOB XUMHNYECCKHUX
AJIEMEHTOB.
4/65. KoBanenTHast | DnekTpoHHass NOpupola XHMHYECKOM CBs3H. | B Xozxe ypoka yyamiuecs TOJIKHBI:
CBA3b u CTpOCHUE BI/II[I)I XUMHYECKOH cBsi3u. KoBaneHnrnas cBsi3b | — KOHKPETHU3HUPOBATH IIOHATUA
MOJICKYT U €€ XapaKTEePUCTUKU (SHEPTHUsS CBS3M, UIMHA | «XUMHUYECKas CBS3bY, BATCHTHOCTEY;
CBSI3M, BaJ€HTHBIM YTOJ, KpPaTHOCTh CBSI3H, | —  00OOIIaTh TOHATHUS  «KOBAJICHTHAs

MOJIIPHOCTH, MoJsipusyeMocTh). KoBanentHas
HETIOJISIpHAsT U TOJIsIpHast cBsA3b. OOMEHHBIN U
JIOHOPHO-aKIENTOPHBIN MEXaHU3MBI
0o0pa3oBaHHs KOBAJICHTHOH TOJIIPHON CBSI3H.
I'eomeTpust MOJIEKYIIBL.

Lemoncmpayuu.

Mogenu Moneky.

HETOJIIPHAS CBSI3bY», KKOBAJICHTHAS MOJIAPHAs
CBSI3bY;

— OOBSACHATH MEXaHU3MBI 00pa3oBaHUA
KOBaJICHTHOM CBSI3H;

—_— OIIMChIBATh XapaKTCPpUCTHUKHU
KOBaJICHTHOM CBSI3H;

—  IpenackasbiBaTh  (GOpPMY  MPOCTHIX
MOJIEKYJT;

— HabII01aTh u OIKCHIBATh

JEeMOHCTPHPYEMBbIE MaTepHAJIBL.

5/66. NoHHas CBs3b.
Crtpoennue HOHHBIX
KPHUCTAIJIOB

Xumudeckasi cBsi3b. MonHas cBsizb. CTpoeHme
TBEPABIX  Teld. THUMbl  KPUCTAJUIMYECKUX
peleToKk MOHHBIX coenuHeHuid. [lonsrue 00
AJIEMEHTAPHOU sTUeHKe.

Jlemoncmpayuu

Kpucrannuueckue pemerku.

B xojze ypoka yuaiuecs: JOJIAKHBIL:
— 0000mAaTs TOHATHS «HOHHAS CBS3LY,

«KPHCTAJTHYECKast pemieTkay,
«QNIeMEHTapHas sTYeiKay;
— OOBACHATH MeXaHH3MbI 00pa3oBaHUSA

HOHHOH CBS3H;
— XapakTepru30BaTh TUMHI KPUCTAILTHYECKUX
PEIIETOK HOHHBIX COCTMHCHHUIA;

— Ha0JIFO1aTh u OIIACHIBATH
JIEMOHCTPHPYEMBIE MaTEpUAJIbI.
6/67. Mertannnueckas | XumMudyeckas CBs3b. Mertajuindeckas cBs3b. | B xone ypoka yuamiuecs JOJKHBL:
CBSI3b. Crpoenmne TBepapix Tel. Kpucrammdeckwe w | — 0000ImMaTh MOHATHE «METAJUTHYECKAs
Kpucrannmueckue amopdubie Tena. TUIbl KPUCTATMYECKUX CBA3bY;
pELIETKH METAJIOB pEIIETOK METAJIOB. — OOBACHATH MeXaHU3Mbl 00pa30BaHUS

Jlemoncmpayuu.
Kpucrammueckue pemeTku.

METAJITTHYECKOU CBS3Y,

— XapaKTepHU30BaTh TUIHI KPUCTALTHICCKUX
PELIETOK METAILJIOB;
HaOII0aTh u
JIEMOHCTPHUPYEMBbIC MaTEPHAIIEI.

OITUChIBATH

7/68.
MexxMonekysipHbIe
B3aUMO/IECHCTBUA

Me)KMOJ'IeKyJ'I?IpHBIe BSaHMOﬂeﬁCTBHH.
BO}_IOpO,Z[HaSI CBSI3b U €€ BJIIMSHHMC Ha CBOMCTBA
BCIOICCTBA.

B xoze ypoka ygamiuecst 10JKHBL:
XapaKTepu30BaTh
MEXXMOJIEKYJISIPHOTO B3aUMOJICHCTBYS,
— 000011aTh IOHSTHE «BOJIOPOIHAS CBS3bY;
OOBSICHATH MEXaHU3MBl 00pa30BaHUS
BOJOPOJHOM CBSI3U.

THIIBI

8/69.  O6oOwaromee

Pemenue 3aa4 v BBINOJHEHUE YIPAKHEHUH,

B xozae ypoka ygammecs TOJDKHBIL:

66




MTOBTOPCHHE TI0 TEME
«CTpoeHne BemecTBay

ITO3BOJISFOLIIUX CUCTEMaTU3UPOBATh "
0000ITUT MTOTydYeHHBIE 3HAHS 110 TEMe
«CTpocHHE BEIIECTBAY.

COCTaBIISATh
0000111aI0IIHE CXEMBI;
MPOBOJIUTH PACYEThl IO XUMHYCCKUM
(hopMyIiaM ¥ YpaBHEHUSM PEAKIIHIA;
OCYIIECTBIISITh MO3HABATEIHLHYIO
pedaeKkcHi0 B OTHOMICHHH COOCTBEHHBIX
JIOCTHKCHHUI B TPOIIECCE PEIICHUS y4eOHBIX
Y TIO3HABATEIIBHBIX 33]1a4.

CPaBHUTCIIbHBIC u

1/70. TemnoBsie
3 PEeKTH XUMHIECKHX
peakuui

TemnoBoit  A(hPeKT XUMHYECKOW pEaKIIHH.

DHIOTEPMHUICCKHEC u 9K30TCPMHUICCKHE
peakiuu.  TepMOXUMUYECKHE  ypaBHCHUSL.
Tlonsitue 00 SHTAJIbITUH. Temnora
00pazoBaHMsI BEIICCTBA.

Jemoncmpayuu.

DK30TepMUIECKUE u SHJIOTEPMUYECKHE

XUMHYECKHE PEAKIIHN.
TernoBsle sIBIECHUS IIPU PACTBOPEHUU CEPHOU
KHCJIOTBl 1 aMMUAYHOU CEJIUTPHI.

B xone ypoka yuammmecs: JOIDKHBIL:

—  XapakTepu30BaTh TEIUIOBEIC 3(PQeKThI
XUMHYCCKUX PEaKIni;

— 0000maTes TOHATHS «IK30TepMUUECKas
PeaxIusy, «IHA0TEPMUIECKas pEeaKIusy;

— OITUCBIBATh TEPMOXHUMHUICCKUE YPABHCHHS
peaxuumii;
paccuuTHIBaTh
XUMHUYECKUX PEaKLUil;
— ONPCACIIATH MOHATHUEC «OHTAJILIIUA
OTpEAENATh TEIUIOTHl  00pa3OBaHUS
BEIIECTB;

HaOJI0IaTh u
JIEMOHCTPHPYEMBIE OTIBITHL

— TCIIJIOBBIC

3¢ dexThI

OITMChIBATh

2/71. 3akou I'ecca

3akoH ['ecca u cnenctBus U3 HEro. DHEPrus
CBSI3U.

B xoze ypoka ygaiuecs: ZOJKHBL:
(opMymupoBaTh  3aKOH
CIICZICTBUS U3 HETO;

— paccUMTHIBaTh TEIJIOTHl PEAKLUH Yepes3
TEIIOTHI 00Pa30BaHMUs BEILIECTB;

— paccuMThIBaTh TEIUIOTHl PEAKIMU 4epes3
SHEPTUHU CBSI3EH.

I'ecca wu

3/72. Ontponus. | [lonstne 006 osHTponmu. Bropoii 3akoH | B xone ypoka yudamuyecs JOIKHBI:
Bropoii 3akoH TEPMOAUHAMUKHU. — (hopMyIUpoOBaTH BTOPOi1 3aKOH
TEPMOIUHAMHUKHI TE€PMOIANHAMUK;

— OINIEPUPOBATH MOHATHEM «IHTPOIHS.
4/73. DOuneprusa ['m66ca | Dueprus I'n66ca " Kputepuu | B xoxe ypoka ydammecs TOIKHBI:

U KpUTEpUU
CaMOIIPOU3BOJIBHOCTH
XUMHUYECKUX peakuil

CaMOTIPOU3BOJIBHOCTH XUMHYECKON pEaKIIHH.
OHTPONUIHBIA M SHTAIBIHUMHBIN BKJIagsl B
sHepruro ['ndoca.

— XapakTepu3oBaTh dHepruio ['mbbca kak
TEPMOJIMHAMUYECKYIO (PYHKIIHIO;

— MPOTHO3UPOBATh BO3MOKHOCTH
MPOTEKAHUS XUMUYECKUX PEeaKIUid Ha OCHOBE
AMEIOIIMXCS  3HAaHMH 1O  XUMHYECKOH
TEPMOJNHAMUKE;

— XapaKkTepHU30BaTh KpPUTEPUHU

CaMOIIPOM3BOJIBHOCTH XUMHNYCCKUX peaKum‘/i.

5/74. Pemenue 3amay | Pemienme pacdeTHeIX 3amad 1o TeMe | B xoje ypoka ywaiuecs JOJKHBL:
o Teme «Xumudeckas | «XuMudecKkas TepMOJUHAMUKA. —  OCYUIECTBJISITH ~ pPacyeThl  TEIUIOBBIX
TEPMOAUHAMUKAY 3¢ (HEeKTOB XMMHUYECKUX PEaKIMii Ha OCHOBE
JAHHBIX O TEIIOTE 0Opa30BaHUS BEIIECTB;
— MIPOrHO3HPOBATH BO3MOKHOCTb
MPOTEKAHUSI XUMUUECKUX PEaKlUid Ha OCHOBE
UMEIOMIUXCS 3HAHUM 110  XHUMHYECKOU
TEPMOJIUHAMUKE;
— HCHOJB30BaTh AJTOPUTMBI IIPU PEIICHUU
3a/1ad.
6/75. Ckopocth | CKOpOCTh ~ XUMHUYECKHX  PEaKIIHi, ee | B xonme ypoka yqamuecst JOIKHBI:
XMMUYECKON peaklnH. | 3aBUCUMOCTb  OT  Pa3iIM4yHbIX  (DAaKTOPOB: | — XapaKTEepPHU30BaTh CKOPOCTb XUMHYECKOI
3aKkoH JEMCTBYIOIIMX | MPUPOIBI pearupyrommx BEILIECTB, | PEaKIINU;
Macc KOHIICHTPAIlNM  PEarupylolmuX  BEMIeCTB, | — OOBSACHATh  3aBUCHMOCTH  CKOPOCTH
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TEMIIEPaTypHl, HaJINYUS KaTanusaTopa,
IUIOIAAN HIOBEPXHOCTH pearupyroumx
BEIIECTB, BpeMEeHHU. Peakiuy roMoreHHsle U
reTeporeHHble. 3aKOH JEHCTBYIOIMX Macc.

XHUMHYCCKOH
(haxTOpOB;
— ¢opMyIHpOBaTh 3aKOH JIEHCTBYIOIIUX
Macc;

pcaKknnn oT Pa3IMYHBIX

Lemoncmpayuu — HabIronaTh u OIMCHIBATh
3aBUCUMOCTb CKOPOCTH PEAKIMU OT MPHUPOJBI | IEMOHCTPUPYEMBIE OIIBITHI.
BEUIECTB HAa IpUMEpe  B3aUMOJAEHUCTBUSA
PacTBOPOB Pa3IUYHBIX KHCIOT OJJUHAKOBON
KOHLIEHTPAllUl C OAWHAKOBBIMH KyCOYKAMHU
(rpaHynamu) LWHKA W OJMHAKOBBIX KYCOYKOB
pasHBIX METaJUIOB (MarHusi, IMHKa, XeJe3a) ¢
pacTBOpoM COJISTHOM KHUCJIOTBHI.
BzaumopeiicTBre pacTBOPOB CEPHOM KUCIOTHI
C  pacTtBopaMH  THOCyidb(ara  HaTpuUsl
Pa3IMYHON KOHLECHTPALIUH.
7/76. 3asucumocts | [Ipasumo Bant-I'odda. [lonstue o6 sneprum | B xome ypoka ydamuecs TOMKHBI:
CKOpPOCTH PEaKIWU OT | aKTUBAlUM U 00 DHEPreThyeckoM mnpoduie | —  OOBSACHITh  3aBUCHMOCTh  CKOPOCTH
TEMIIEPATYPEI peaKuuu. XUMHUYECKON Peakluu OT TEMIEPATYPHI;
Lemoncmpayuu. — ONpeAessATh MOHATHS «TeMIIePaTyPHbIH
B3aumopeiicTBre pacTBOPOB CEPHOM KHUCIOTH | KOAPDHUIMEHT CKOPOCTHY, «IHEPreTHUECKUI
C pacTBopamMH THOCyIb(ara HaTpusi Mpu | Oapbepy», «IHEPIUs aKTHBALIUI;
pa3IMYHON TeMIIepaType. — ¢opmymupoBats npaBuiio Baut-I'odda;
—  OOBSCHATP NPUYMHY  YBEIUUCHHUS
CKOPOCTH pEaKINM MPHU HarpeBaHUH;
— Ha0II0NaTh u OIMCHIBATH
JEMOHCTPHUPYEMBIE ONBITHI.
8/77. Karanus. | Katanuzatopel u katanu3. AKTUBHOCTH U | B Xozge ypoka yyamiuecs TOJIKHBI:
KaTanmaTopm CCJICKTUBHOCTL KaTajiu3aTopa. T'oMoreHsnsi u | — OIIpEACIATh IIOHATHUA «KaTajims),
reTeporeHHbIi Katanus. Pojib KaTanus3aTtopoB B | «KaTanu3aTop», «(pepMeHT», «aKTHBHOCTbHY,
NpUpOAE€ W TPOMBILUICHHOM IPOU3BOJCTBE. | «CEJIEKTUBHOCTE)», «TOMOTCHHBIH KaTaJu3»,
DepMeEHTHI KaK OHMOJIOTHUECKUE | «T€TEPOreHHBIN KaTallu3y;
Karajau3aTopsl. — 00BSCHATH MEXaHU3M JIEUCTBUA
JlabopamopHuwiii onvim 26. KaTaJIu3aTOPOB;
Karanutnyeckoe  pasioxeHHEe  MEpOKCHIA | — OINUCHIBATh MEXaHM3MBI TOMOTEHHOTO U
BOJIOpOJA. reTepOreHHOI0 KaTaln3a;
—  Ha0mogaTe  JAEMOHCTPUPYEMBIE H
CaMOCTOSITEIBHO IPOBOIUMBIE OIIBITHI;
— Ha0mIoJaTh XWMHYECKHE pPEaKIud |
OTIMCHIBATh MX C MOMOIIBIO POIHOTO SA3bIKA U
SI3bIKA XUMUH;
— co0OmomaTe TpaBWiIa W IIPHUEMBI
OezomacHOW  paboOTBHI ¢  XUMHYECKUMU
BEILIECTBAMHU u na00paTopHBIM
000pyTOBaHUEM.
9/78. Xumngeckoe | ObpaTumblie peaxIum. Xumuueckoe | B xozxe ypoka ygamiuecs TOMKHBI:
paBHOBecHE. paBHOBecue. KoHcTaHTa paBHOBECHSI. — XapaKTepHu30BaTh XUMHYECKOe
Koncranra PaBHOBECHE;
paBHOBeCHS — CpaBHUBATh OOpaTHMbIe U HEOOpaTUMEIC
peakuuy;
— XapaKTepu30BaTb KOHCTAHTY PaBHOBECHS
KaK  KOJHMYECTBEHHYI0  XapaKTEPHCTHUKY

TTOJIOXKCHUA XUMHUYCCKOI'0 PaBHOBCCHSA,
OMpeaACIATh paBHOBCCHBIf/i coctaB C
NIOMOIIBI0 KOHCTAHTBI PABHOBCCHS.

10/79. Tpunmun Jle
[llaTenne

PaBHOBecHEBIC
HEYCTONYMBOE,

Jle  Ilarense.
YCTONYMBOE,

TTpuniun
COCTOSIHUS:

B xone ypoka yuammecs: JOJDKHBIL:
— dopmymmposats npuHIu Jle [llaTensbe;
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OespaznuyHoe.  CMelieHHE  XUMHYECKOTO

paBHOBeCHsS TION JECHCTBHEM  Pa3IHIHBIX
(haKTOpOB: KOHIICHTpAIlMM pPEAarcHTOB WA
MPOJIYKTOB PEAKIIUU, TABJICHUS, TEMIIEPATYPHL.
Poms CMEIICHUS paBHOBECHS B
TEXHOJIOTHYECKHX TIPOIeCcCcax.

Jlemoncmpayuu

3aBUCUMOCTh  TOJOXEHHUS pPaBHOBECHS B

cucreme 2NO; <> N2Os oT TeMIepaTypel.

XapaKTepU30BaTh THIIbI
CUCTEM;

OOBACHATH 3aBUCUMOCTH  ITOJIOKCHUS
XUMUYECKOTO PABHOBECHUS OT Pa3IUYHBIX
(haxTOpOB;

— MpeACKa3blBaTh HAIPABICHUE CMEILICHUS
XUMUYECKOTO PABHOBECHUS MPHU H3MEHEHUU
YCJIOBUI MPOBEIECHUS obOpaTumMoit
XHMHMYECKOHN peakiiny;

— Ha0JIIOIaTh IEMOHCTPUPYEMBIC OTIBITHI;
HAOIOJaTh XUMUYECKHE pEaKluu |
OMNMCHIBATH UX C IOMOILIBIO POJHOTO fA3bIKA U
SI3bIKA XUMUHU.

PaBHOBECHBIX

11—12/80—81.
IIpakTHyeckas
pabora Ne 9.
CkopocTh
XUMHUUYECKUX PEaKLHUu.
Xumunueckoe
paBHOBecHE

Pertenne  DKCIEPUMEHTATIBHBIX — 3a1ad  Ha
ompejencHUe  (aKTOPOB, BIUSIONIMX  HA
CKOPOCTh XUMUYECKOHN PEaKIMU H TIOJIOKCHUE
XUMHUYECKOTO PABHOBECHS.

B xone ypoka yuammecs: JOJKHBL:

— MPOBOANUTH XUMUYECKHN 3KCTIEPUMEHT IO
onpeneseHH0  (aKTOpOB, BIMAIOLIMX HA
CKOpOCTh XUMHUYECKOU peakuuu 51
IIOJIO’KEHHE

XHUMHYECKOTO PAaBHOBECHS;

HCCIIEN0BATh YCJIOBHA, BIUAIOLINE
CKOPOCTb XMMUYECKON peakliny;
HCCIIEN0BATh YCJIOBHA, BIUAIOLINE
IOJIO’KEHNE XUMUYECKOTO PABHOBECHS,
— HaOJIIOIaTh U OMHUCHIBATH CAMOCTOSTEIBHO
MIPOBOJIMMBIE ONBITHI C IMOMOIIBIO POJHOTO
SI3BIKA W S3bIKA XUMUHY;

JieNnaTh  BBIBOABI 1O  pe3yjbTaTaMm
MIPOBEJICHHBIX XUMUYECKUX OTIBITOB;
coOiofarh OpaBWwia M [IPUEMBI
Oe3onmacHO  pabOTBI €  XUMHYECKHMHU
BEILECTBAMHU u 71a60PaTOPHBIM
000pyTOBaHUEM.

Ha

Ha

13/82. Honnoe
MPOU3BEICHUE BOJIBI.
Bonopoansiii
IoKa3arelib

HNonnoe mnpousBeneHue Bonabl. BomoponHsiii
mokazatenb (pH) pactBopa. Pacuer pH
PacTBOPOB CHIIBHBIX KHUCJIOT U MIETOYCH.

B xozae ypoka yyamiuecs TOJIKHBI:

— XapaKTepU30BaTb MOHHOE IMPOU3BEICHUE
BO/IbI, BOJIOPOHBIN MOKAa3aTeb;

npoBoauTh pacuer pH pacTBOpOB
CUWJIBHBIX 3JIEKTPOJIUTOB;

3KCHepI/IMeHTaJII)HO OHpeI[eJ'IHTL
KHUCJIOTHOCTb CPEllbl PAa3JIUYHBIX PacTBOPOB,
B TOM YHCIIE U B OBITY;

JICMOHCTpI/IpOBaTB 3HAHUC HpaBI/IH
OKa3aHMs MEpPBOM IMOMOIIM MPU MONAJAHUU
Ha KOXY pacTBOPOB C BBICOKMM M HU3KUM
pH.

14/83. XHUMHYECKOE
paBHOBeCHE B
pacTBOpax

PaBHoBecme B pactBopax. KoHcTaHTHI
JICCOITHAITIH CITA0BIX AJIEKTPOJIUTOB.

B xozae ypoka yyamuecs TOJIKHBI:
XapaKTEprU30BaThb XHUMHUYCCKOC
pPaBHOBECHE B PACTBOPAx;
OIIpEaAcIATh IIOHATHA
U CCOLIMAIIINY;

— HCIOJIb30BaTh KOHCTAHTBI JUCCOLUAINH
JUIsl  pacdyeTa  paBHOBECHOTO  COCTaBa
pacTBOpOB;

MIPOBOJANTE PacyeTh
(dhopMynaM 1 ypaBHEHHUSIM.

«KOHCTAaHTa

I0 XHMHUYCCKHUM

15/84. Xumuyeckue
HACTOYHUKH TOKA.

lanpBanmYecKuit  dyeMeHT (Ha  TMpUMEpPE
anemenTa Jlaamans). XUMHIECKHEe UCTOYHUKH

B xoxe ypoka ydammecs TOJKHBIL:

OOBSICHSITH TIPUHITATT IEHCTBHS
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OnexTponn3

TOKa: rajqbBaHUYECKUE
aKKyMyJIITOPBI ¥  TOIUIMBHBIE  JJIEMEHTHL
DNEeKTPOXUMHUYCCKUIA psa HaIpsOKECHUN
(aKTUBHOCTH) METAJUIOB. DJICKTPOJIH3 BOJIHBIX
pacTBOpPOB  ANEKTPOdUTOB.  CTaHTapTHBINA
3JIEKTPOHBIN OTEHIHAT.

JJICMCHTEI,

raJIbBaHUYECKOT0 JIEMEHTAa,
aKKyMYJIATOpa;

— XapaKTepu30BaTh XUMUUECKHNE UCTOYHHUKU
TOKa;

— OIIPENEIIATh MOHATHUS «AHOI» U «KATOI;

— ONpeiessiTh TOHATHS  «CTaHIAPTHBIH
3JIEKTPOAHBIN MOTEHIIAAID) u
(QIEKTPOABIIKYIIAS CHJIa PEAKIIHN;

—  XapaKTepu3oBaTh  DJIEKTPOIU3  Kak
OKHCITHTENbHO-BOCCTAHOBUTEIbHBIN
po1iecc;

— OOBSCHATH MPOIECCHI, MPOTEKAONINE TTPH
AIEKTPOJIN3E PACIIIIABOB U PaCTBOPOB;
pacKkpelBaTh MpPAKTUUECKOE 3HAYCHHE
AEKTPOITH3A.

16/85. O6obmaroiee
MTOBTOPEHHE IO TeME
«TeopeTnueckue
OCHOBBI XUMHH»

Pewienne 3amay U BBINOJHEHUE YNPAXKHEHUH,
MTO3BOJISOLINX CHUCTEMaTU3HUPOBATh u
0000IUTh TOJYYCHHBIC 3HAHUS II0 TEMe
«TeopeTnuecknue OCHOBBI XUMHM».

B xone ypoka ydammuecs T0KHBL:
COCTAaBIISITH CpaBHHTENBHBIC u
0000IIIAIOIIHE CXEMBI,

NPOBOJUTH pacyeThl MO XHUMHUYECKHM
(bopMynaM 1 ypaBHEHHUSIM PEAKIIH;
OCYILECTBIISTh MO3HABATEIBHYIO
pedaeKcui0 B OTHOIIEHHH COOCTBEHHBIX
JOCTH)KEHHH B TIPOIECCEe PELICHUs] yUeOHBIX
Y T03HABATENBHBIX 3a]1a4.

17/86. Kourpoabnas
padora Ne 3 mo teme
«Teopetuueckue
OCHOBBI XMMHM»

Kontpone 3nHanuit mo teme «Teoperuueckue
OCHOBBI XUMUM».

B xozxe ypoka y4amuecs TOJIKHBIL:
OCYILECTBIIATh MI03HABATENbHYIO
pedieKci0 B OTHOIIEHHH COOCTBEHHBIX
JIOCTIDKCHUN B MPOIIECCE PEIIeHUS yIeOHBIX
1 TI03HABaTEJbHBIX 3a/1a4.

TEMA 7. XUMHNYECKAA TEXHOJIOI'MA - 7YACOB

1/87. Hayunsle | OcHOBHEBIE MIPUHLIUIIBI XUMHUYECKOH | B Xone ypoka yuammecs: JOJKHBL
MIPUHIINIIBI texHonornu.  OOIIME  MPEJCTaBICHUS O | — CHUCTEMATU3UPOBATh OOIIWE IPUHIIHIIEI
OpTaHu3alnuu MPOMBIIUIEHHBIX crocobax MOJIYYEHUs | HAYIHOU OpraHu3alyu XHUMUYECKOTO
XMMHYECKOTO XUMHAYECKHUX BEIIECTB. MIPOU3BOJCTBA.

MIPOM3BOJICTBA

2/88.  IlpousBoacteo | [Ipou3BOJICTBO CEpHOI KHCIOTHI KOHTAKTHBIM | B Xolle ypoka ydamnimecs JOIKHBI:

CepHOﬁ KHUCJIOTHBI

criocoboM. Xumm3Mm mpomecca. Crelpbe s
MIPOM3BOJICTBA CEepHOM KHCIIOTHI.
TexHomornyeckas cxema Ipolecca, IpoIecchl
U anmnaparsl.

Jemoncmpayuu.

CoIpbe TSI TIPOM3BOJICTBA CEPHON KHCIIOTHI.
Mopeinp KUISIEero ciosl.

— XapaKTCpU30BaAThH IPOHECC MPOU3BOACTBA
cepHoﬁ KHUCJIOTBI,

— OIIMCHIBATH KKIIYIO CTaIAIO
MPOU3BOJICTBA;
—  OOBSCHATH  YCJIOBUS  TPOBEICHHS

XUMUYECKUX PEaKUUid, JeKAIIUX B OCHOBE
IIOJIyYEHUS] CEPHOM KHUCIIOTHI;

ONMCBHIBAaTh ~ XUMHYECKHE  PEAKINH,
JeXallue B OCHOBE IIOJIYYEHHsI CEPHOMU
KHUCJIOTBI, C UCIIOJIB30BAHUEM POJIHOTO SI3bIKA
U SA3bIKa XUMUHU;

OOBSICHATD CHoco0BI 3aLUTHI
OKpYXKarollled Ccpelbl M  4YelloBeKa OT
MIPOMBINIIEHHBIX 3arps3HEHUN;
HaOJIIOaTh u
JIEMOHCTPHUPYEMBIE MAaTEPUAJIBI.

OITMChIBATh

3/89. Ilpou3BomacTBO
amMMHaKa

IIpousBoacTBO aMmmuaka. XUMH3M IpoIlecca.
OnpeneneHue ONTUMAJIbHBIX YCIIOBHIA
npoBeaeHus peakuuu. [IpuHIun HUPKyYISIIN
M eT0 peasin3alnys B TEXHOJIOTHIECKON CXEME.

B xoxe ypoka ydammecs TOJKHBIL:
— XapakTepU30BaTh MPOIIECC MPOU3BOACTBA
aMMHUaKa;

O0OBSACHATH OIITUMAJIbHBIC

YCIIOBUS
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OpOBCACHUSA XHUMHUUYCCKHUX peaKuHﬁ,
JIEKalIX B OCHOBE IMOJIYYCHUS aMMHaKa,
— OIIMCHIBATH XUMHNYCCKHE pcaKkuuu,

JIeKAIHe B OCHOBE MOJyYECHHUS aMMHaka, ¢
HCTIOB30BaHMEM POJHOTO S3bIKA W SI3bIKA
XVMUWY;
— OOBSICHATH CIIOCOOBI 3aIHUTHI
OKpY)KalIled cpelnbl W 4YelioBeKa  OT

IIPOMBINIJICHHBIX 3arPsS3HEHUH.

4/90. IlpomsBojactBo | Merammyprus. Uepnas MeTaiutyprus. | B xoxe ypoka ydamuecs TOMKHBI:
YyryHa [IpousBoacTBo yyryHa. JloMeHHBIM NpolecC | — XapaKTepU30BaTh MPOLIECC MPOU3BOACTBA
(cBIpbe, yCTPOHUCTBO JOMEHHOW NeYr, XUMU3M | UyTYHA;
mporiecca). — ONWCHIBATh  XHMHYECKHE  PEaKIHH,
Lemoncmpayuu. JeXallie B OCHOBE IONYy4YEHUs 4YyTyHa, C
Kenesnas pyna. UCIOJb30BaHUEM POJHOTO $3bIKa W S3bIKA
XUMUH;
— 00BACHATH CII0COOBI 3aIUTHI
OKpy)Kalolle cpenbl U  4YeloBeKa OT
MPOMBILUICHHBIX 3aIPA3HEHUI;
— Ha0III01aTh u OIUCHIBATh
JEMOHCTPUPYEMBIE MAaTEPHUAIIBL.
5/91. IlpomsBozactBo | [Ipom3BoAcTBO  CcTamu B KHUCIOPOIHOM | B xone ypoka yuamiuecs AOJKHBL:
CTau KOHBEPTEPE U B JIEKTPOIEYax. — XapakTepU30BaTh MPOLECC MPOU3BOACTBA
Lemoncmpayuu. CTalu;

OO0pas3Iibl CIIJIABOB XKele3a.

OMKCHIBATh ~ XUMHUYECKHUE  PEAKIIVH,
JeKalMe B OCHOBE TMOJYYCHHs CTalld, C
HCTONB30BaHUEM POJHOTO S3bIKA U SI3BIKA
XUMUU;

00BSACHATH CrocoObI 3aIIHATEI
OKpyXKalolell cpeibl ¥ YeloBeka OT
MIPOMBIIUICHHBIX 3arPs3HEHHUIA;
Ha0II01aTh u
JIEMOHCTPHUPYEMbIE MATEPHATBI.

OITMChIBATH

6/92. Ilpombrnennstit | [IpoMeriieHHas opraHuyeckas xumus. | B xone ypoka yuamuecs: JOJKHBIL:
OpraHu4eCcKui OCHOBHOM W TOHKHMM OpPraHWYEeCKH CHHTE3. | — CpaBHMBAaTh OCHOBHOW ¥  TOHKHH
CHUHTE3 Haunbonee kpylmHOTOHHa)KHBIE IPOU3BOJICTBA | OPraHUMYECKUI CHHTE3;
OpraHMYECKUX coeAuHeHud. IIpom3BOACTBO | — XapaKTepU30BaTh MPOLECC NMPOU3BOJACTBA
MeraHosia. [lomydeHue YKCYCHOM KHCIOTHI. | METaHOJIa;
CoIpbe U1 OpraHnYecKor MPOMBIIINIEHHOCTH. | —  ONKCHIBaTh ~ XUMHYECKHE  PEeaklvHu,
[Ipobnema 0TX010B ¥ OOOUHBIX MPOAYKTOB. JIeKallie B OCHOBE MOJIYYEHHsS METAHOJIA, C
WCIIONIb30BAaHUEM POJIHOTO SI3bIKa M SA3BIKA
XUMHH;
— OOBSICHATD CHoco0BI 3aLUTHI
OKpY)KaloIlled cpenpl W 4YeloBeKa OT
MIPOMBINIJICHHBIX 3arPsS3HEHUH.
7/93. Xumuueckoe | XUMUUECKOE  3arpsi3HEHHE  OKpy»kawlled | B xozxe ypoka yyamuecs JTOJIKHBI:
3arpsi3HEHNE cCpelpl M €ro TOCIEACTBUS. OKOJOTHS W | — XapaKTepu30BaTh OCHOBHBIE (DaKTOPEI
OKpy)Karomiel cpeapl. | mpobieMa OXpaHbBl OKpY)KaroIIed Cpelbl. | XUMUYECKOTO 3arpsS3HeHHS  OKpY)Karomiei
«3eneHas» XUMUs «3eneHas» XUMHIL. CpPeIBl;
— ONpeAensTb HUCTOYHMKH XHMHYECKOTO
3arpsi3HEHUSI  OKpYXKalolled  cpeabl U
apryMEHTHUPOBAHHO TpenjiaraTh CIoCOOBI MX
OXPAaHBbI;
— ONPEIEIATh OHATHE «3EIECHas» XUMUS;
—  XapakTepu3oBaTb OOIIME IPHUHIMIIBI

«3eJIEHOI XUMHH.
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TEMA 8. XUMI B IOBCEJHEBHOM XXU3HU — 2 YACA

1-2/94-95. Xumus | Xumust nwmn.  JKupel, Oenmkd, yrieBofwl, | B xome ypoka ydamiiecs JOKHBL:
TTUTIIHA. BUTaMUHBI. [Tummessie T00aBKH, X | — XapaKTepHu30BaTh OCHOBHBIE KOMITOHEHTHI
JlexapcTBeHHBIE KJIaccu(UKaIHS. 3anpernieHHbIC U | numu  —  OeNKH, KHUPBI,  YIJIEBOJI,
CpenCTBa. pa3penieHHbIe TTHIIEBBIC JOOABKH. BUTaMUHBI;
Kocmermueckne u | Xumuss B MenunuHe.  lloHATHE 0 | —  ONMHUCHIBaTH XMMHYECKHE  PEaKIUH,
napgroMepHbIe (bapMmaneBTHUECKOi XUMUH U (HapMaKoJOTHH. | JeKaIlMe B OCHOBE IMOJMYYECHHUS H3ydaeMbIX
CpeAcTBa. BrrtoBas | Pazpabotka JIEKapCTB. JlekapcTBEHHBIEC | BEIIECTB;
XUMUSL. CpeJICTBa, nx KJIACCU(PUKAIMS. | — KIACCU(UIMPOBATh U XapaKTEPH30BAThH
Ipoexkr 1 mo Tteme | [IpoTHBOMHUKpPOOHEBIE Cpe/ICTBa | MUIIEBBIC TOOABKH;
«Xumus B | (cynbdaHMIaMUIHEIC mpernaparbl U | — XapakTepw3oBaTh pOJb XUMHH B
ITOBCETHEBHOM aHTUOMOTHKH). AHATBICTHKH (aCTIHPHH, COBPEMEHHOM MEIUITNHE;
KUZHI aHANBIUH,  TapareTraMmoll, HapKOTHYECKHEe | — XapaKTepU30BaTh 3aaduu, CTOAIINE Tepes
AHAJIbTeTHKH). Bspxymme cpeacTBa. | hapManeBTUIECKOM XUMHCH u
[MpobGnembl, cBs3aHHBIE C TpUMEHEHHEM | (apMaKoIoTHEil;
JIEKapCTBEHHBIX Mperaparos. Bpennsle | —  kmaccupummpoBaTh — JIEKapCTBEHHBIC
OpUBBIYKM W (aKTOpBI,  pa3pylIAONINe | CPECTBa;
300pOBbe (M30BITOUHOE MOTPEOJIEHNE KUPHOW | — OCBauBaTb HOPMBI JKOJOTHYECKOTO |
MUIIHA, KypeHue, YIOTpeOJIeHne aiKoroirs, | 6e30MacHOro OOpaIleHus C JIEKapCTBEHHBIMHU
HapKOMaHUS). KocmeTrnueckue U | Ipenaparamu;
napdoMepHble cpeacTBa. bBBITOBas XUMHS. | — HCIONB30BATh MOMYYCHHBIC 3HAHUS TIPH
[onsTre 0 MMOBEPXHOCTHO-aKTUBHBIX | IPUMEHEHHUH JIEKApCTB;
BelecTBax. MOIOIIME W YHCTAIINE CPEACTBA. | —  XapaKTepU30BaTh KOCMETHUYECKHE U
OtOenuBarorue CpeICTBa. [IpaBuna | mapghroMepHbIe CPEICTBA;
Oe3omacHoil paboThl C €IKUMH, TOPIOYNMU U | — MPOTHO3UPOBATH MOCIIEICTBUS
TOKCUYHBIMH  BEIIECTBaMH,  CPEJACTBAMH | HAPYIICHWH MpaBmi Oe30macHoi paboThl ¢
OBITOBOW XUMUHU. CJAKUMH, TOPIOYMMH U  TOKCHYHBIMHU
Jemoncmpayuu BEIIECTBAMH, CPEJICTBAMHU OBITOBOIM XMMUMU;
[TumieBrie KpacuTeny. — WCIONB30BaTh IMOJNyYeHHbIE 3HAHHS TPH
OrbenuBaHNe TKaHEH. MIPUMEHEHUH Pa3]INYHBIX BEIIECTB B OBITY;
JlabopamopHnuwiii onvim 27. — TpomaraHaupoBaTh 3JO0POBBIA  00pa3
3HAKOMCTBO C MOFOIIIUMH CPEACTBAMH. JKU3HU;
— WCIONB30BaTh IMOJNyYeHHbIE 3HAHHS TPH
MIPUMEHEHUH Pa3IUYHBIX BEIIECCTB B OBITY;
— Ha0II01aTh " OIMCHIBATH
JIEMOHCTPHPYEMBIE OTIBITHL;
— mpeoOpa3oBbBaTh HH(pOpPMANWIO U3
OJTHOTO BHJA B JIPYroi, COCTABIATH IUIAH
pemieHuss ~ TpoOOJIEeMBI,  CaMOCTOSTEIHEHO
OpPraHHU30BEIBaTh Y4eOHOE B3aUMOJICHCTBHUE B
IpyIIe, cCO3/1aBaTh KOJUIEKTUBHBIN TPOCKT U
MPEJCTaBISTh  PE3YNbTaThl  KOJJICKTHBHOW
JeSITEIbHOCTH.
TEMA 9. XUMHU A HA CJIYXXBE OBHIECTBA — 3 YACA
1/96. XUMHA B | Xumusi B crpoutenscrBe. l[mmnc. W3BecTs. | B Xonme ypoka ydaimuecs: JOIAKHBIL:
CTPOUTENBCTBE Lewment, 6eron. Knen. Ilonbop onTuManbHbIX | — XapaKTEPHU30BaTh BaKHEHIINE
CTPOUTEIFHBIX MATEPHAJIOB B TPAKTHYECKOM XMUMUYECKHE BEIIECTBA, HCIOJIb3yeMbIE B
JIeSITeIbHOCTH YeJIOBEKA. CTpOUTENLCTBE (THIIC, W3BECTh, IIEMEHT,
Jlabopamopnuwiti onvim 28. Kien. OCeTOH U Ap.);
— HCIIONIb30BaTh TOIYYCHHBIC 3HAHUSA IS
0e30MmacHOr0  MPUMEHEHUS  Pa3IMYHBIX
BEIIECTB B OBITY;
— Ha0JIIOJIaTh M OTIMCHIBATH CAMOCTOSTEIIEHO
MPOBOJUMEBIE OMBITHI C MOMOIIBIO POIHOTO
A3BIKA U SI3bIKA XUMUH.
2/97. Xumus B | MuHepanbHble W opraHmdeckue yaoOpeHus. | B xoxe ypoka ydamiuecs TOJKHBI:
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CENBCKOM XO03SICTBE

CpenctBa 3amuThl pacteHuid. IlecTunuast:
WHCEKTUIUIBI, TepOUIUA ¥ (YHTHIIHAIBL
PenennenTsl.

Jlemoncmpayuu.

Kounexius cpecTs 3aluThl pacTeHUH.
JlabopamopHnuwiii onvim 29.

3HaKOMCTBO C MHHEPAILHBIMU YIOOPCHUSIMHU
Y U3YYECHHE UX CBOMCTB.

KJIacCU(UIMPOBATD MUHEpaJIbHbIC
yI0OpeHNs 10 Pa3HBIM MPHU3HAKAM;
pa3nuyath OCHOBHBIE MHUHEpaJbHBIE
(a3oTHBIE, KaJIuiHbIE, ¢dochopHbIe)
yooOpeHus, packpblBaTb WX polb B
MIOBBIIICHUN HPOU3BOJUTEIILHOCTH
CEIBLCKOT0 XO035MCTBA;

— XapakTepH30BaThb M KIacCU(PHUIHUPOBATDH
CpEJICTBA 3aIUThl PACTCHU;

— HCIOJNIB30BaTh TMOMYYCHHBIC 3HAHUS TPH
MPUMEHEHUH Pa3NUYHbIX BEIIECTB B OBITY.

3/98. Heopranuueckue
MaTtepHaIbl

Crexkito, ero Buabl. CHIMKaTHask IPOMBIIITICHHOCTD.
Kepamuka. TpagunuMOHHBIE U COBPEMEHHBIE
KepaMuueckue Matepuaisl.  CBepXIpOBOAAIIAs
kepamuka. [IoHATHE O KepMeTax M MarepHanax C
BBICOKOH TBEPIOCTHIO.

JHemoncmpayuu

Kepamuueckure matepuainsl. L[BeTHbIE cTekIa.

B xone ypoka yuammmecs: JOJDKHBIL:

—  XapakTepu30BaTh pA3IUYHBIE  BHIBI
CTEKJIa;
—  XapakTepu30BaTh TPAAUIIMOHHBIC W

COBPEMEHHbBIC KEPAMUYECKUE MaTEPHUAIIbI;
— XapaKTEepU30BaTh KEPMETHI U MATEPUAIIbI
C BBICOKOW TBEPIOCTHIO;

ONHUCHIBATh  XMUMHYECKHE  PEaKIIUH,
JeXalllie B OCHOBE IMOJIYYECHHSI H3Y4aeMbIX
BEILIECTB;

— HCIOJIb30BAaTh MOJIYYEHHBIC 3HAHUS IS

0€30MacHOr0  TPUMEHEHHUS  Pa3IHYHbIX
BEILIECTB B OBITY;
— Ha0II0NaTh u OIMCHIBATH
JIEMOHCTPHPYEMbIe MaTepHaJIbI.
TEMA 10. XMUMMSI B COBPEMEHHOU HAVKE — 4 YACA
1/99.  O6obmaromee | Penrenne 3amau 1 BBHINOJIHEHHE YIpaXKHEHUH, | B Xoie ypoka ydamiyecs JOIKHBI:
MMOBTOPEHUE 3a KYpPC | HO3BOJIAIOUINX CUCTEMATU3UPOBATH H|— COCTaBJIATH CPaBHUTCIIbHBIC u

11 kmacca

0000mKTh NOJy4YeHHBbIE 3HAHHUA 3a Kypc 11
KJacca.

000011IaI0IIIHE CXEMBI;

MPOBOJWTH pacUeThl MO0 XUMHUYECKUM
(dhopMynaM 1 ypaBHEHHUSIM peaKIuii;
OCYIIECTBIISTh MO3HABATEILHYIO
pedIiekCHI0 B OTHOIICHUH COOCTBEHHBIX
JIOCTHKCHHUH B MPOIIECCE PEIICHUS yueOHBIX
U II03HABATENBHBIX 3a1a4

2/100. KontpombHas
pabora No 4
«Hrorosas

KOHTPOJIbHAasA pa60Ta»

Koutpons 3Hannii 3a kypc 11 knacca.

B xo/1e ypoka ydamuecs 10/KHbI:
OCYIICCTBIISTh MTO3HABATEILHYIO
pedJIeKCHUI0 B OTHOIICHUM COOCTBEHHBIX
JOCTIDKEHHH B MPOIECCE PEIICHUS YIeOHBIX
1 TI03HABATEJIBHBIX 3a/1a4.

3-4/101-102.
Mertonponorus
Hay4YHOTO
HCCIIETOBAHUS.
UcTounukn
XHMHUYECKOU
nHpOpPMAaLIUH.
IMpoexkr 2 mo Tewme:
«ANTOPUTM HAyYHOTO
HCCIIEIOBAHMSY

MeToo/IoTHsl  HAyYyHOTO  MCCJICIOBAHHSL.
HayuHble MeTOABI TIO3HAHWUS B  XUMHH.
CyObeKT U OOBEKT HAyYHOTO TIO3HAHUSI.
ITocTanos-

ka mnpobiembl.  C6op
HaKoIuieHue  (haKToB.
SKCIIEPUMEHTAIIbHAS
TeopeTnueckoe  OOBSICHEHHE  IMOYYECHHBIX
pesynbTaToB.  MHAyKmus W AEIyKIHSL.
OKCIepUMEHTaIbHAsT MPOBEPKA ITOJYYECHHBIX
TEOPETUUECKUX BBIBOJIOB C LETTBI0
pacnpocTpaHeHUs UX Ha 0oJiee MIUPOKUN KPyT
00beKkTOB. XUMHYECKHH aHaau3, CHHTES,
MOJICTIMPOBAHUE XWMHUYECKUX IPOLECCOB U
SIBICHUI KaK METOJbl HAy4yHOTO ITO3HAHMS.

WHpOpPMALTUK U
T'umotesa wu  ee
MpOBEPKA.

B xozae ypoka yyamuecs TOJIKHBI:
XapaKkTepu30BaTh HAy4yHOE MO3HAHHE,
BBIICNATE CYOBEKT M OOBEKT Hay4dHOTrO
TTO3HAHMUS;

— XapaKTepru30BaTh OTallbl HAay4YHOI'O
HUCCIICJOBAaHMAA,
— XapaKTEprU30BaTh XAMHYSCKUH

SKCIIEPUMEHT KaK BEAYILIUNA METOJ| HAy4YHOIO
MO3HAHMUS B XUMUH.
— TI0JIB30BAThCI MCTOYHUKAMH XUMHYECKOMN

nHpOpMAIINH;

— Ha0monaTh u OITUCHIBATH
JEeMOHCTPHPYEMBIE MaTepHAaIbl;

— 1peoOpa3oBbIBaTh WHPOPMALUIO U3

OJIHOTO BHJAa B APYTOH, COCTaBIATH IUIAH
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Hanoctpykrypbl. VCTOYHMKM — XMMHYECKOH
nH()OpMAaITHH. ITouck XUMHYECKON
uHQOpMaIH o Ha3BaHUAM,
uAeHTH(PHUKATOpaM, CTPYKTYpPHBIM

¢dopmynam. Pabora c 6a3aMu TaHHBIX.
JlemoHcTpanuun

[Tpumepsl paboOTBHl € XUMHUYECKUMH OazaMu
JIAHHBIX.

peuICHuA HpO6J'I€MBI,

CaMOCTOATCIIBHO

OpraHu30OBbIBATH yTIC6HOG B3aMMO/ICHCTBHE B
rpymmne, co3aaBaTb KOJIJICKTUBHBIHN IMPOCKT U

OpEaACTaBJIATh PE3YJIbTAaThl
JCATCIIBPHOCTH.

KOJUIEKTUBHOH

Bceeo:

Ypoxos — 102
Tpaxmuueckux pabom — 9
Koumponvuwix pabom — 4
IIpoexmoes — 2
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